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COAL MINING IN ILLINOIS 

By S. O. Andros 

INTRODUCTION 

The importance of a nation or a state depends upon its 
agricultural resources, its coal production, and the extent of 
its iron manufacture. Coal is indispensable to modern civili- 
zation and industrial development and the present industrial 
prosperity of Illinois is due principally to the large area of its 
coal fields, .'{6,125 square miles of its territory being under- 
lain bv coal. 

The annual coal production of the world is approximately 
1,450,000,000 tons, of which amount the United States pro- 
duces about 40 per cent and the State of Illinois more than 4. 
Illinois is the third largest producer of coal in the United 
States, being exceeded in production only by Pennsylvania 
and West Virginia, and its annual tonnage is about 11 per 
cent of the output of the country. 

Kmploying 80,000 men who mine annually 60 million tons 
of coal worth over 70 million dollars, the coal mining industry 
must be regarded as one of the most important industries in 
the State and its economic status is of vital interest. 

With a desire to be informed about the degree of safety 
to the miners and the efficiency of mining methods the Forty- 
seventh General Assembly of the State of Illinois authorized 
an investigation of the coal resources and mining practices of 
Illinois by the Department of Mining Engineering of the 
University of Illinois and the State Geological Survey in 
co-operation with the United States Bureau of Mines. Each 
co-operating party to the agreement furnished trained special- 
ists for particular phases of the investigations and the work, 
begun in 191 1, has been continued under annual ratifications 
of the initial agreement. A general survey of the State has 
been made by districts and several special problems have been 
studied in detail and the data thus obtained have been pub- 
lished in bulletins issued from time to time as the work prog- 
ressed. 

(7) 
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Copy of Joliet's map made in 1674 (From "A History of the Mis 
sippi Valley," by Spears and Clark) 



INTRODUCTION SJ 

That the work of the Illinois Coal Mining Investigations 
is answering to a real need is shown by the hundreds of re- 
quests for bulletins which have come from many foreign coun- 
tries, from every State in this country, and from all parts of 
Illinois. 

The object of this bulletin is to abstract and summarize 
the district reports so as to compare mining practice in the 
different districts and to make generalizations on the practice 
of the State as a whole. The need for such a summary bulle- 
tin is emphasized by the manv requests for earlier district 
reports which are now out of print. 

In order to make the bulletin more valuable to those in- 
terested in coal mining in Illinois an historical chapter on the 
economic development of the industry has been included and 
a bibliography of the geology, chemistry, and exploitation of 
the different seams has been appended. 

The operators, superintendents, mine managers, and mine 
workers of the chosen mines and the State Mine Inspectors 
rendered generous and valuable assistance in the collection of 
data and acknowledgments have been made to them with par- 
ticularity in the district reports. Further acknowledgments 
are due to Mr. F. S. Peabody, Mr. A. J. Moorshead, Mr. C. M. 
Moderwell, Mr. Horace (Mark, Mr. E. T. Bent, Mr. G. W. 
Traer, Mr. Carl Scholz, Mr. Gordon Buchanan and Mr. D. W. 
Buchanan for furnishing supplementary cost data, and to Mr. 
Frank Farrington, President of District 12, United Mint- 
Workers of America, for reviewing the manuscript of this 
report. 

The author is greatly indebted to Professor H. H. 
Stoek, Head of the Department of Mining Engineering of the 
University of Illinois for his invaluable assistance in arrang- 
ing the subject matter of this report. 



HISTORY 

PERIOD OF EXPLORATION (1673-1810) 

Up to the present time the first mention of coal in the 
country which afterwards became the United States has been 
erroneously credited to Father Louis Hennepin, who shows 
on a map published in 1689 the location of a "cole mine" 
along the Illinois River. The credit for this first mention of 
coal does not, however, belong to Hennepin for the first dis- 
covery of coal in the United States by Europeans was made by 
Joliet and Marquette in 1673. Margry's account 1 of Joliet's 
voyage says, "The said M. Joliet adds, That he had set down 
in his Journal an exact Description of the Iron-Mines they 
discovered, as also of the Quarries of Marble, and Cole-Pits, 
and Places where thev find Salt-Petre, with several other 
things. " Joliet 's map of 1674" (See fig. 1) shows the location 
of "Charbon de tcrre" (coal) near the present city of Utica. 
La Salle in his letter to Frontenac (1680) referring to the 
Illinois River 3 says, "We have seen no mines there though 
several Pieces of Copper are found in the Sand when the River 
is low. There is the best Hemp in that Country I have 
seen anywhere, though it grows naturally without culture. 
The Savages tell us, that they have found near this Village 
some yellow Metal ; but that cannot be Gold, according to their 
own Relation, for the Oar of Gold cannot be too fine and 
bright as they told us. There are Coal-Pits on that River." 
Marquette's Journal was first published in France by Theve- 
not in 1681. 4 Accompanying the narrative was a map (See 
fig. 2) copied by Thevenot from one made by Marquette. 
Both original and copy show the same location of "Charbon 
de terre" as does Joliet 's map. 

Father Louis Hennepin, a Recollect priest, accompanied 
La Salle's expedition to the Illinois country in 1680 as chap- 
lain and in his "A New Discovery of a Large Country in 
America," published in English in 1689, and dedicated to Wil- 
liam 1 II of England, says with reference to the country along 

M)£couvertes et fitablissements ries Francais, I. p. 261. Published at Paris, 1681. 
2 Thwaites, Jesuit Relations, Vol. 19. p. 86. 
s Margry. Vol. I, p. 465. 
4 Recueil dc Voyages. 
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12 COAL MIXING INVESTIGATIONS 

the Illinois Kiver from its source to the site of the present city 
of Peoria i 1 ' * There are Mines of Coal, Slate, and Iron ; and 
several pieces of fine red copper, which I have found now 
and then upon the Surface of the Earth, makes me believe 
that there are Mines of it; and doubtless of other Metals 
and Minerals, which may be discovered one time or another. 
They have Already found Allom in the country of the Iro- 
quoise." Hennepin's map accompanying this narrative 1 lo- 
cates a "cole mine" on the Illinois River above Fort Creve- 
cceur (Peoria) copied from Joliet's map and Marquette's. 

On the twenty-seventh of September, 1720, Father Char- 
levoix arrived at the junction of the Kankakee and Illinois 
rivers. 2 He descended the Illinois to its junction with a river 
which he mentions as being called the Pisicoui and which 
flows from the country of Boniere "because they find many 
Coals in its Environs." (This country was in what is now La 
Salle Comity.) 

In "Travels through the Interior Parts of North Amer- 
ica in years 1766, 1767, and 1768, by J. Carver, Esq.", the 
statement is made : 

"The Mississippi, runs from north to south and passes 
through the most fertile and temperate part of North America. 
The more northern parts of its valley contain lead, copper, 
iron, and coals. ' 9 

Patrick Kennedy in his journal of an expedition under- 
taken in the year 1773 from Kaskaskias Village in the Illinois 
country in search of a copper mine, under the date of August 
6, 1773, writes, 3 "At sun-set we passed a river called Michili- 
mackinac (Mackinaw River in Tazewell County). Finding 
some pieces of coal, I was induced to walk up the river a few 
miles, though not far enough to reach a coal mine. In many 
places I also found clinkers, which inclined me to think that 
a coal mine, not far distant, was on fire, and I have since heard 
there was. " On the 12th of August while near Utica he wrote, 
"On the northwestern side of this river is a coal mine that 
extends for half a mile along the middle of the bank of the 
river, which is high." 

'Thwaites, Hennepin's New Discovery, Vol. I, p. 152. 

■Perrin's History of Illinois. 

3 Hicks, Thomas Hutchins. A Topographical Description. 
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Morse's American Gazetteer, published in 1797 under the 
caption Illinois River states: "On the north-western side of 
this river (near La Salle) is a coal mine, which extends for 
half a mile along the middle of its banks, and about the same 
distance below the coal mine are two salt ponds, 100 yards in 
circumference and several feet in depth." 

ANTE-RAILROAD PERIOD (1810-1850) 

The gradual development of coal mining as the country 
became settled and as the available timber supply was con- 
sumed is best shown by extracts from the gazetteers of the 
period and from the journals of travellers to the Illinois 
country. 

It was only natural that mining should begin near the 
American Bottom, for as Beck 1 said, "The most extensive and 
fertile within the limits of this state, is the American Bottom, 
a name which it received when it constituted a part of the 
western boundary of the United States, and which it has ever 
since retained. It commences at the confluence of the Kaskas- 
kia river, and extends northwardly to the mouth of the Mis- 
souri, being bounded on the east by a chain of bluffs, which 
in some places are sandy, and in others rocky, and vary from 
50 to 200 feet in height. This bottom is about 100 miles in 
length, and comprises an area of more than 500 square miles, 
or 320,000 acres. The first settlement of this state was com- 
menced upon the tract of land above described, and its un- 
common fertility gave emigrants a favorable idea of the whole 
country. Coal exists in abundance on this alluvion and the 
bluffs which bound it. Its first discovery was made in a very 
singular manner. Many years since, a tree taking fire, com- 
municated to its roots, which continued burning for some 
time. Upon examination, they were found to communicate 
with a bed of coal, which continued to burn until the fire was 
completely smothered by the falling in of a large mass of in- 
cumbent earth. The appearance of fire is still evident for a 

'A Gaietteer of the State* of Illinois ami Mimouii, 1823. 
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considerable distance. About two miles from this place a 
coal bank has been opened — the vein is as thick as any at 
Pittsburg." 

It was at the point mentioned by Beck that the first mine 
was opened and we have a record of the shipment of a flat- 
boat load of coal to New Orleans in 1810 from Brownsville in 
Jackson County. 

The existence of coal in other parts of Illinois was known 
but local need elsewhere had not arisen. In " A Full Descrip- 
tion of the Military Land," Van Zandt in 1818 said, " Among 
the minerals are stone coal containing bitumen and sulphur. 
The coal is apparently of a very good quality, and may be 
found in very great abundance." The map accompanying 
Schoolcraft's Narrative Journal of Travels in 1820 shows a 
coal mine at the junction of the Pox and Illinois rivers. 
Schoolcraft writes, " There is a valuable and extensive bed 
of mineral coal, about forty miles southwest of Chicago on the 
Fox river of the Illinois, near the point of embouchure. The 
stratum of coal, which appears on the banks of the river, is 
said to have an extensive range towards the northwest, and 
is only covered by a light deposit of alluvial soil, of a few feet 
in thickness." 

All the early explorers and travellers refer to outcrops 
as mines although no mining had been done in them. 

A description of Illinois Territory in "A History of 
America" published in 1820 says, "Coal was observed extend- 
ing half a mile along the high bank of the north-western side 
of the Illinois river, 276 miles from its outlet, 50 miles above 
Pioria lake, and near the Little Rocks, which are 60 miles 
from Forks. It is also found on the La Vase, or Muddy 
river." The same volume quoting Mr. Fearon says, "The 
inhabitants of Illinois may, perhaps be ranked as follows: 
First, the Indian hunters. 2nd, The "Squatters" who are 
half-civilized and half-savage. 3d, A medley of land jobbers, 
lawyers, doctors and farmers, who traverse this immense 
country, founding settlements, and engaging in all kinds of 
speculation. 4th, Some old French settlers, possessed of con- 
siderable property, and living in ease and comfort." Beck's 
Gazetteer of Illinois and Missouri published in 1823 shows 
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that at that time there existed a realization of the wide extent 
of workable coal seams. Speaking of the Illinois river, Beck 
says, "Coal is very abundant on this stream, and is valuable 
on account of the scarcity of timber.' ' His references to coal 
in the various counties are as follows: 

4 'Clark County. Coal is very abundant. 

Greene County. The banks of the Mississippi in the south- 
erly part of this country are generally composed of perpen- 
dicular cliffs, varying in height from 80 to 150 feet, consisting 
of horizontal strata of sand and stone, limestone, slate and 
coal — Although the latter does not appear on the face of the 
cliffs, it is found in great abundance a short distance from it 
near Alton. I would remark that coal is also found similarlv 
situated on the banks of Kickapoo Creek, a small stream 
emptying into the Illinois near Fort Clark. 

Jackson County. Muddy river, which meanders through 
the interior of this county, is navigable for a considerable 
distance, and affords to the inhabitants everv facilitv for 
exporting their surplus produce. On this stream, near 
Brownsville, there is a saline, which has been leased for 10 
years. A large body of good stone coal is also said to exist 
about 25 miles up this stream from which the smiths in the 
vicinity receive their supplies, and some is even taken to New 
Orleans. 

Pike County. At different places on the Illinois, there 
are immense strata of coal, of the best quality. 

Sangamon County. Coal is also abundant. 
He makes further mention of the coal resources in his 
description of towns, creeks, and rivers, as follows : 

Alton. Stone coal, of a good quality, is found in abun- 
dance at a short distance from this place. 

Big Muddy river. About 25 miles from its mouth, stone 
coal of a good quality, is found in a sufficient quantity to 
supply the surrounding country, and afford a surplus for 
exj>ortation. 

Cahokia. Cahokia, a post village in St. (lair county, 
three-fourths of a mile east of the Mississippi river, and five 
miles south of St. Louis: Coal is found in the vicinitv of this 
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place. Its discovery was singular and deserves to be men- 
tioned. (Here he repeats the story of the burning tree.) 

Chicago Creek. This stream has, for nearly a century, 
been one of the most common routes to the Illinois and Missis- 
sippi. The greatest proportion of the furs of the northwest 
are conveyed through this channel to the lower lakes. 

Crooked Creek. Coal abounds on the banks of Crooked 
Creek. 

Fox River. (Beck quotes Schoolcraft's statement given 
on page 14.) 

Kickapoo or Kedbud Creek. On the banks of this 
stream is an extensive bed of coal, which furnished fuel to the 
garrison and the inhabitants of Peoria. The stratum is about 
12 or 14 feet below the surface, and is overlaid by slate, lime- 
stone, and sandstone. 

Otter Creek. Coal is found in abundance on the banks of 
this stream. 

Peoria. A small settlement in Pike county on the west 
bank of the Illinois river, about 200 miles above its junction 
with the Mississippi. This section of country is not very 
rich in minerals. Coal, however, is abundant on the banks of 
Kickapoo creek, about one mile above its mouth. It was first 
discovered by the soldiers stationed at the fort (Clark), and 
being of a good quality, was used by them for fuel. It is found 
12 or 14 feet below the surface ; it is overlaid by slate, lime- 
stone and sandstone ; and contains vegetable remains. 

Spoon river. Coal, of a very fine quality, is abundant on 
the banks of this stream and will be valuable, on account of 
the scarcity of timber, particularly in the northern part of the 
military tract. 

Sugar Creek. A small stream in the western parts of 
Madison and Washington counties. Coal is found in great 
abundance on the banks of this stream.' ' 

By 1830 the use of local coal by blacksmiths was quite 
general and in that year Joshua Hughes, a blacksmith of Cen- 
terville, St. Clair County, began taking coal from a hill side, 
about a half mile southeast of Centerville. 1 



1 History of St. Clair County. MacDonough, 1881, 
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The increasing use of coal and the beginning of an indus- 
trial demand for it are shown in Peck's "A Guide for Emi- 
grants", published in 1831. Referring to Jackson County 
Peck savs: 

44 It is watered bv Muddv river and its branches. Tw T elve 

• « 

miles up the stream is the village of Brownsville. The village 
now contains only fifteen to twenty families ; but the prepar- 
ations that are making to manufacture salt, and dig coal will 
be likelv to cause an increase.' ' 

Describing Belleville and its industries he states: 

44 It has a steam flouring mill, which makes thirty barrels 
of flour per day. The engine is of twelve horse power. The 
fire consumes two cords of wood and seven bushels of bitumin- 
ous coal in twenty-four hours. The wood costs one dollar per 
cord, and the coal five and one half cents per bushel, and is 
hauled five miles from the bluffs. " 

With reference to the widespread occurrence of coal 
Peck savs : 

44 Stone coal abounds in Illinois. Tt may be seen frequent- 
ly in the ravines and gullies, and in the points of the bluff. 
Exhaustless beds of this article exist in the bluffs of St. Clair 
County, bordering the American Bottom, of which large quan- 
tities are transported to St. Louis for fuel. It sells in St. 
Louis from ten to twelve and a half cents per bushel. From 
twelve to fifteen large ox waggons are employed most of the 
year in hauling it to market, the distance of seven miles 
across the American Bottom. There is scarcelv a countv in 
the State but what can furnish coal in reasonable quantities. 
Large beds are said to exist near the junction of Fox river 
with the Illinois and in the vicinity of the rapids of the latter." 

Tanner in "A view of the Valley of the Mississippi," 
published in 1834, says: 

44 Bituminous coal is found abundantly in all parts of this 
state, in the bluffs, and the banks of the water courses. On 
the Illinois, and opposite to St. Louis, in St. Clair county, it is 
verv abundant. And manv thousands of bushels are sent to 
St. Louis annuallv, and sold at the rate of from ten to twelve 
and a half cents per bushel." 
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In 1834, G. W. Featherstonhaugh made a geological re- 
port on parts of Illinois. He states, "During my late tour I 
had occasion to examine the bituminous coal beds in various 
parts of Illinois ; and in the bluff, distant about seven miles 
east from the city of St. Louis, a fine vein about eight feet 
thick is opened for the consumption of the city. ' ' 

Because the water courses were the only ways along 
which the products of the country could be transported the 
movement of freight was of necessity southward. The need 
of an outlet for freight into Lake Michigan became apparent 
early and in 1816 the project of uniting the waters of Lake 
Michigan and the Illinois river was conceived and grew in 
popularity. In 1823 the route was explored by a board of 
commissioners and engineers who estimated the cost. At a 
special session of the legislature an act was passed in Janu- 
ary, 1836, authorizing the construction of the canal. At this 
period in the United States every class was filled with the 
spirit of speculation and schemes of internal improvement 
absorbed the whole public attention. The canal scheme of 
Illinois combined with its plan for further internal improve- 
ments proved lacking in practical utility and resulted in disas- 
trous consequences. 

Brown in his "History of Illinois' ' published in 1844 says : 
"The route of the canal was principally over marshy 
ground, covered, for a considerable portion of the time with 
water. Access to it was exceedingly difficult, and to facilitate 
the work, and enable the contractors to proceed, forty thous- 
and dollars and upward, were expended by the acting com- 
missioner, during the first year, upon a road leading thither. 

The country along its route was, at that time, in a state 
of nature. Four years had scarcely elapsed, since it had been 
the theatre of an Indian massacre, and the whole of its scat- 
tered population had sought refuge from savage fury, beneath 
the guns of Fort Dearborn. Instead of supplying the con- 
tractors with provisions, they were supplied themselves, from 
Michigan, Ohio, and even from New York. Having no sur- 
plus for market and there being, at that time, but few settlers 
in the country, the necessity, or rather the utility of a canal, 
at that particular time, was more apparent to the owners of 
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•corner lots/ and 'water lots,' than to the candid or judicious 
observer." 

Railroad construction, to the amount of 1341 miles, was 
authorized in 1837. The scheme as a whole, characterized by 
Brown as an absurdity, collapsed and in 1842 the State had to 
show for a debt of 12 million dollars, one railroad only, from 
Springfield to Meredosia and the whole income of the railroad 
was insufficient to keep it in repair. The canal was finally 
completed and opened in 1848. It was a disappointment be- 
cause the upper Illinois needed much artificial aid for naviga- 
tion. 

During this period of expansion and speculation the coal 
mining industry was affected by the general tendency towards 
inflation and owners of small mines desired to increase their 
production as shown by the following letter in the Journal of 
the Franklin Institute for 1836: 

4 ' To the committee on Publication 

Gentlemen — I have received the following information 
in relation to a locality of coal in Illinois, from Mr. Hall Neil- 
son, of Richmond, Virginia, and consider it of sufficient impor- 
tance to ask you to place it on the pages of your Journal for 
permanent reference. The coal alluded to is a dry bituminous 
coal, of which specimens have been placed in the Cabinet of 
the Franklin Institute, and of the American Philosophical 
Society. 

The Mount Carbon Coal Mines are on the margin of Big 
Muddy River, near Brownsville, Jackson County, Illinois, a 
short distance from its junction with the Mississippi River. 

The upper stratum of coal which is now opened, and has 
been worked on a limited scale for manv vears, is about six 
or seven feet thick, and lies in a horizontal position above high 
water mark, leaving room for wharfage between the river and 
the mines. This coal combines the qualities of the anthracite 
with pure charcoal with a remarkable freedom from sulphur, 
slate, and other impurities, makes an open fire, ignites very 
easily, and burns with much flame, and a strong heat, produc- 
ing little smoke, cinder, or ashes. These rare qualities render 
this coal of great value, and importance in the manufacture of 
iron and steel, and particularly so, in the production of steam. 
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Coal must ere long, be generally adopted for the use of steam- 
boats, and sugar plantations, on the Mississippi, and for foun- 
dries, steam mills, sugar refineries, cotton presses, and other 
works at New Orleans ; there would, besides, if this coal were 
in the market be a large demand for the outward bound ship- 
ping from that port, and as ballast for those in the Havana 
and South American trade, indeed the demand may be con- 
sidered almost unlimited. 

Tt is understood, that the present proprietor of these 
mines wishes that their working should be undertaken by a 
company, to form which he has made arrangements. 

A Correspondent. ' ' 

In the " History of St. Clair County' 9 the information is 
given that, i i Pittsburg is situated on the bluff, in the extreme 
eastern portion of Cahokia precinct, in sec. 3. It was estab- 
lished in 1836, and at one time had a population of upwards 
of 200 inhabitants, mostly coal miners. Coal was obtained 
here by drifting into the bluff, where in places it cropped out 
to the surface. As many as seven drifts have been in oper- 
ation at one time, and from twenty to thirty cars of coal mined 
in one day; but for several years the mines have been ex- 
hausted and abandoned." 

Peck's "New Guide for Emigrants in the West" pub- 
lished in 1836 states: "There is scarce a county in the State, 
but what can furnish coal, in reasonable quantities. Large 
beds are said to exist, near the Vermilion of the Illinois, and 
in the vicinity of the rapids of the later." Peck gave the 
following table for increase of population in Illinois : 

1810 12 282 

1820 55,211 

1830 157,575 

1835 272,427 

He refers to Chicago as the largest commercial town, 
saying, "It is situated at the junction of North and South 
branches, and along the main Chicago, near its entrance into 
lake Michigan, on a level prairie but elevated above the high- 
est floods. A recent communication from a respectable mer- 
cantile house, gives the following statistics : ' Fifty-one stores, 
30 groceries, 10 taverns, 12 physicians, 21 attorneys, and 
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4,000 inhabitants. We have four churches, and two more 
building, one bank, a Marine and Fire insurance company 
about to go into operation, and a brick hotel, containing 90 
apartments. ' 

There were 9 arrivals and departures of steamboats in 
1835, and 267 of brigs and schooners, containing 5,015 tons 
of merchandise and 9,400 barrels of salt, besides lumber, pro- 
visions, etc." He records an abundance of coal in the follow- 
ing counties : Bond, Calhoun, Greene, Jackson, La Salle, Madi- 
son, Monroe, Putnam and St. Clair. 

In 1837 1 the first railroad in the Mississippi Valley 
called the Coal Mine Bluffs Railroad, was constructed for the 
purpose of delivering coal from the bluffs of the American 
Bottom to St. Louis. "It was built by Governor Reynolds, 
Samuel B. Chandler, George Walker and Daniel Pierce. In 
'My Own Times', Governor Reynolds says: 'I had a large 
tract of land located on the Mississippi Bluff, six miles from 
St. Louis, which contained in it inexhaustible quantities of 
bituminous coal. This coal mine was the nearest to St. Louis, 
Mo., of any other on this side of the Mississippi River. I had 
also most of the land on which a railroad might be constructed 
to convey the coal into market. Under these circumstances, 
a few others with myself, decided to construct a railroad from 
the bluff to the Mississippi, opposite St. Louis. This road was 
about six miles long, and although short, the engineer made 
an erroneous calculation of the cost — making the estimate be- 
ing less than one-half of the real cost. We all embarked in this 
enterprise when we knew very little about the construction of 
a railroad, or the capacity of the market for the use of the 
coal. In fact, the company had nothing but an excessive 
amount of energy and vigor, together with some wealth and 
standing, with which to construct the road; and we accom- 
plished it. We were forced to bridge a lake over 2,000 feet 
across, and we drove down piles more than eighty feet into 
the mud and water of the lake, on which to erect the bridge. 
We put three piles on the top of one another, fastened the 
ends together, battering the piles down with a metal battering- 
ram of 1,400 pounds weight. The members of the company 

•St. Clair County HUtory. MacDonough. 
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themselves hired the hands — at times one hundred a day — and 
overlooked the work. They built shanties to board the hands 
in, and procured provisions and lodging for them. They 
graded the track, cut and hauled timber, piled the lake, built 
the road, and had it running in one season of the year 1837. 
This work was performed in opposition to much clamor 
against it, that it would not succeed, that we would break at 
it, and such predictions. We had not the means nor the time 
in one year to procure the iron for the rails, or the locomotive, 
so we were compelled to work the road without iron, and with 
horse-power. We did so, and delivered much coal to the 
river. It was strange how it was possible we could construct 
the road under these circumstances. It was the first railroad 
built in the Mississippi valley, and such an improvement was 
new to every one, as well as to our company. The members 
of the company and I — one of them — lay out on the premises 
of the road day and night while the work was progressing; 
and I assert that it was the greatest work or enterprise ever 
performed in Illinois under the circumstances. But it well- 
nigh broke us all.* " 

The growth of Chicago, the beginning of work on the 
Illinois-Michigan canal, and the settlement of new towns at- 
tracted attention to various unworked coal deposits in the 
State. Mitchell in "Illinois in 1837&8," refers to coal in Rock 
Island County as follows : "Iron ore and stone-coal are found 
in several places along the Upper Rapids of the Mississippi. 
The latter article, of a good quality, prevades the Rock river 
bluffs extensively and will, before long, become a very im- 
portant article of trade with the lead-mines, where the country 
is destitute of it. The recent improvement in smelting fur 
naces, and the contemplated introduction of steam-engines 
to drain the mines on the plan of the miners of Cornwall, 
England, which must take place before long, will cause the 
consumption of an immense quantity of stone-coal. They now 
send to St. Louis for it, and freight it up stream 500 miles. 
It will not be many years before the business of smelting will 
be done near the mouth of Rock river for nearly all the lead 
regions above, from the circumstances that the mineral can 
be much easier floated down to the fuel, than the fuel can be 
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freighted up to the mineral. This will throw into the lately 
located seat of justice of Bock Island county an immense 
trade, which is not generally looked upon as being alienable 
from the immediate neighborhood of the mines.' ' 

Describing the town of Bock Island, Mitchell states, 
4 'The country in the vicinity is abundantly supplied with 
timber, limestone, and coal. There have been several boat 
loads of coal taken from there this season to Galena, it being 
the nearest coal to that point yet discovered. The company 
who own this site obtained a charter at the last session of 
the legislature, for a canal to run from Bock river to the 
Mississippi, terminating at this point, leaving Bock river at 
the head of the rapids, avoiding the only serious obstacle to 
the navigation of that stream by a canal of only four miles in 
length. This will open through Milan all the trade of the 
Pekatonica and Bock river country, which is one of the best 
agricultural districts in the state. The transportation of 
coal alone would make the stock of this canal good property, 
there being inexhaustible beds along the whole length of it." 
This publication also refers to "a large vein of coal, several 
feet thick, and apparently exhaust^s," which was struck 
in excavating the Illinois-Michigan canal, at a point a few 
miles below Ottawa. It also states that a bed of anthracite 
**oal was discovered on Muddv river in Jackson Countv and 
that "the stone coal near Peoria is said to be little inferior 
to that of Pittsburg and is found in the bluffs of all the 
creeks and Illinois river. It is generally used for fuel at 
Peoria in winter; is hauled from one to three miles, and is 
worth 12 cents per bushel. 

At Alton brick at the kiln sell for 7 to 9 dollars per 1000; 
pine boards 25 to 40 per 1000 (they are brought from the 
Ohio river); wood for fuel, $3 per cord; coal, 20 cents per 
bushel. The latter is obtained from the hills, one mile in the 
rear of the town ; and both wood and coal can be got for very 
little more than the cost of cutting, digging, and hauling. The 
comparatively high price at which both sell will furnish an- 
other evidence of the high prices of labour and assure eastern 
labourers, who are working at this season of the year for 40 
cents a dav that here thev mav soon realize a little fortune. 
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This city is surrounded for several miles in extent with 
cue of the finest bodies of timber in the state, from which vast 
quantities of lumber may be produced. Bituminous coal ex- 
ists in great abundance at only a short distance from the 
town. 

Peru is the point of termination of the Illinois and Mich- 
igan canal and is situated in the midst of a most fertile re- 
gion, abounding in grain, in coal, in iron, and in hydraulic 
pjwer. These things being considered, is it wrong to sup- 
pose that a large inland city will here arise ? ' ' 

The possibilities of Chicago as a future coal market were 
foreseen in the following article on the Geology of Upper 
Illinois which appeared in 1838 in Silliman's American Jour- 
nal of Science, Vol. XXXIV. 

"Another point of interest occurs in the topography of 
the valley just before we reach Rockwell. It is where the 
Cosogin river cuts the bluff and enters the meadows. 

The mineral resources so remarkablv accumulated at this 
point, the future development of which is destined to confer 
upon Rockwell numerous commercial and manufacturing ad- 
vantages. 

It is within a few rods onlv of the eastern extremity of 
the Consogin basin, that the largest out-crop of coal in the 
valley of the Illinois occurs. A ravine will be noticed as one 
descends from the high prairie, at a distance of about seven- 
ty rods from the eastern boundaries of Rockwell. This is the 
Swanson ravine. Its bed is entirely within the coal strata, 
and very nearly conforms in direction to their basseting edges. 
The slopes of the ravine consist superficially, to a consider- 
able extent, of soil and loose materials. Slight excavations, 
however, are all that is requisite to reveal the strata, which, on 
the west side at least are uniform and continuous to the val- 
ley. Commencing at the mouth of the ravine on its western 
side, we have a good view of the position of the coal-bed, 
where it has been partially laid open, for supplying to some 
extent fuel to the vicinity, especially for blacksmithing pur- 
poses. 

I can onlv state what I was able to learn from others 
respecting its course beyond Vermilionville. Abundance of 
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coal is said to occur at several points for ten or twelve miles 
up the river, all of which may reasonably be considered as be- 
longing to one and the same stratum. Indeed it is not impos- 
sible that future researches will prove the extension of the 
present outcrop quite across the country, even to the Wabash, 
in Indiana. 

A partial digging lias been made into the bituminous 
shale and coal-seam of Rockwell. 

And inasmuch as borings for salt have been made to the 
depth of one hundred and thirty feet below the surface of the 
river, at a place five miles west of Ottawa, near Starved Rock, 
we are able to say, that the coal is not repeated for a depth of 
at least one hundred and sixty feet, sandstone being the only 
rock for the whole of this depth. 

We shall now treat of the economical value of the coal to 
this region. Bituminous coal is valuable in every part of our 
country; but to a rich prairie section, where the climate in 
winter is severe, and where wood is scarcely abundant enough 
to supply materials for fencing and building, its importance 
is almost incapable of being exaggerated. 

The deposit, upon which main reliance is likely to be 
placed for coal, at least for a considerable time to come, is 
the stratum which crops out in the Swanson ravine. This 
bed will probably be found workable under the entire tract* 
bounded bv the ravine on the east and the Little Vermilion on 
the west. At what depth below the surface it will be found, 
situated on the western portion of this tract, it is of course 
impossible to say; but from what is known of coal-fields in 
other countries, we are authorized in believing that as the 
bed is worked down, its present pitch will alter, and that at no 
great distance from the ravine it will assume a horizontal 
position. 

The thin horizontal bed of coal which has been opened at 
so many points between Utica and Ottawa, and which is work- 
ed at several openings near the latter place, is undoubtedly 
capable of furnishing a large supply of this fuel. But the 
difference of expense in working a thin and a thick stratum 
is so great, especially where the thin bed, as in the present 
instance is horizontal in position, and overlaid by a vase ac- 
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cumulation of fissile strata, that it gives to the main deposit 
an obvious superiority. It is plain, therefore, that the canal 
commissioners have judged correctly, in affixing a high valu- 
ation to the coal-mines of the state on section thirteen. 

The coal at Vermilionville, besides being a number of 
miles from navigable water, is so situated, with regard to the 
bed of the river in which it occurs, as to render its exploration 
unusually inconvenient and expensive. It will not, therefore, 
be likely to come into market, until the supply near the canal 
and the Illinois river has been to a degree exhausted. No coal 
is obtained from down the river short of Henry ; nor even at 
this place within several miles of the river. 

It appears quite certain therefore, that Chicago and the 
region bordering on the upper lakes are destined, on the com- 
pletion of the canal, to receive their bituminous fuel very 
largely from Eockwell and its immediate vicinity, since there 
is little prospect of the discovery of any nearer source of sup- 
ply. At present, the region referred to, is furnished by the 
coal mines of Ohio and Erie canal. It would seem, however, 
that coal can be delivered cheaper at Chicago from Rockwell, 
than at Cleveland, for although the distance is the same, yet 
the dimensions of the Chicago canal and its smaller amount 
of lockage, will give it a decided advantage over the Erie canal 
in the expense of transportation. 1 

The ease with which it burns and the abundant flame it 
emits, must serve to render it a most valuable fuel. For while 
it will afford a warm and cheerful fuel for the grate, it is pe- 
culiarly adapted also to steam boilers, and to all the operations 
of heating and evaporating fluids. It will also give rise to a 
coke of a medium quality, the presence of iron-pyrites not be- 
ing found so considerable as to interfere with its employment 
by the blacksmiths of the country, who prefer it indeed in 
their work, to charcoal. 

The quality of coal, so far as can be determined from the 
limited exploration thus far made of the Illinois beds is in no 
way inferior to that of the Ohio coal. 



^'Coal is raised and delivered to the boats in Ohio, at four cents the bushel. Tt sells 
in Cleveland at from fourteen to sixteen cents, and in Chicago, at fifty." 



HISTORY 27 

One cubic foot of this coal will, therefore, weigh 
7i>nsi pounds, which will give for a bed six feet thick in 
one acre, nine thousand two hundred and thirty one tons. ' ' 

By 1838 the general distribution of coal under nearly all 
of the State had been proved. James Hall in "Notes on the 
Western States in 1838,' ' says: "As for fuel, there is no 
difficulty. No part of this country has been explored in which 
coal does not abound; it is found in the broken lands and 
bluff banks of all our large water courses, and though seldom 
met with within the area of a prairie it abounds on the bor- 
ders of all the streams which meander among these plains. 
That it has not been brought into use, at all, is a proof of what 
we have asserted, viz. that wood is abundant." 

Water transportation was still a factor and St. Louis 
was demanding more coal each year so that,- although the 
possibilities of the northern part of Illinois were realized, new 
mines were constantly being opened in southern Illinois. 

The "History of St. Clair County' ' gives the following 
biography of John Schultz: "For sixteen years he hauled 
coal from the bluffs to St. Louis. He followed this business 
in winter. The occupation was not the easiest. Coal brought, 
in St. Louis, from eight to twelve and a half cents a bushel. 
In 1840, after his father's death, he rented a farm on the 
bluffs, below Caseyville, where the Sweigart stone house now 
is, and mined coal, bought teams, and hauled the coal to St. 
Louis on his own account. This occupation was heavy and 
laborious, but profitable. In 1844 he bought eighty acres of 
land, in section fourteen of township two north, range nine 
west, for twelve dollars and a half an acre, which, at that time, 
was considered a high price. ' ' 

Jones in "Illinois and the West" published in 1838 tells 
of the markets for Illinois products in that period as follows : 
"It may not be irrelevant to put in a note in this place; giv- 
ing some information as to the market in Illinois. On all the 
great water courses, St. Louis and New Orleans are the 
great focuses to which nearly all the surplus produce will go. 
Rock River, at least the upper part of it, Fox river, and the 
whole neighborhood of the lake and the great canal which is to 
connect the Illinois with Lake Michigan, form an exception 
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to this general rule. To all this region, embracing the north- 
eastern part of Illinois, the northern part of Indiana, the 
northwestern part of Michigan, and the southeastern part of 
Wisconsin, the northern markets, via the lakes, offer the 
greatest inducements, and must eventually attract and mon- 
opolize the largest portion of the production of these terri- 
tories. But, at present, there is a home market for all this 
region. It is in fact, worthy of recollection, that bread stuffs 
are annually imported into the region in large quantities, 
there not being enough raised to meet the consumption. This 
is owing entirely to the immense tide of immigration, which 
is constantly pouring in there, and consuming, like a cloud of 
locusts, all that is raised and much more. In the summer of 
1838, prior to the time of harvests, everything bore the high- 
est prices. Flour, $14, corn, $1.50, potatoes $2, and so on 
through the whole list of prices current. And this market 
will continue for years to come ; and long before the produc- 
tion shall exceed the consumption, an easy and cheap egress 
in the northern and southern markets will be afforded to the 
producers. ' ' 

All mining operations were along the water courses be- 
cause it was impossible to transport coal overland for any 
distance. The condition of the roads is described bv Jones. 
Writing of the country near Peoria he says, "Our road 
through the timber was exceedingly rough and tiresome. 
Road it ought not to be called, track is a fitter name. Not a 
tree had been fallen, and everyone went hither and thither 
among the trees, in search of a better path, as his judgment 
dictated or his horse inclined. Large and deep holes, still 
filled with water, whose surface was thickly coated with green 
slime, continually obstructed our way. Into these were we 
occasionally obliged to plunge, much to our own annoyance, 
and that of our poor animals, who were ready to sink under 
the intense heat." 

The commercial possibilities of the southwest portion of 
the State were estimated by Forrest Shepherd, Esq. in his 
report and map (See fig. 3) in 1840 to the Boston Association 
for purchasing Mineral Property in Missouri and Illinois. 



Having made an examination of the mineral deposits of these 
states he reports on Illinois as follows: 

"To the Boston Association for purchasing Mineral Property 
in Missouri and Illinois. 

Gentlemen : — It seemed very desirable to add some con- 
venient workable coal beds to the above valuable deposits of 
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iron ore; and having by repeated and laborious explorations, 
satisfied myself that such beds do not exist in the vieinitv of 
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The analysis of Big Muddy Coal made by Prof. Charles 
V. Shepard and included in the report checks closely with 
present day analyses : 

' ' Gentlemen : — I beg leave to offer the following state- 
ment respecting the Ores and Coal from the mining tracts 
mentioned in the foregoing Report of Mr. Forrest Shepherd. 

3d. Bituminous Coal and Iron Stone of Illinois. 

The coal of Big Muddy and Beaucoup river is possessed 
of very promising qualities. Its specific gravity is 1.31. It is 
rich in bituminous matter, burning freely and with a bright 
flame, without at the same time being so redundant in bitumen 
as to melt into a slag, which clogs the free circulation of air 
among the fuel. The bituminous and volatile matters amount 
from 33.5 to 37.5 per cent., and the carbon or combustible por- 
tion of the coke, equals from 58 to 55 per cent ; while the earthy 
ash which remains, rises only to 8 5 parts in the hundred 
The specimens presented are quite free from sulphuret of 
iron, which shows that this coal is admirably adapted to do- 
mestic and metallurgical uses." 

By 1840 the coal mining industry had reached considera- 
ble proportions. MacGregor in ' * Commercial Statistics of All 
Nations/' Vol. 3, gives the following data on coal mining in 
1840 copied in part from the U. S. Census Keport. 

Aggregate Value of Produce, and Number of Persons Employed in the 

Mines of Illinois, 1840 

COAL 
Anthracite Bituminous 

Tons raised No. of _ . . No. of No. of .. . . 

(28 bushels men . , bushels men . , 

. x . . invested . , . , invested 

each) employed raised employed 

132 2 424,187 152 120,076 

The U. S. Census Report for 1840 credits coal raining in 
Illinois with a capitalization of $120,076, with 152 employees 
and with a production of 424,187 bushels, distributed according 
to the following table : 

Counties Capital Men Bushels 

Adams 5 2,700 

Edwards 1 2,000 

Gallatin 2 1,500 

Henrv 2 2,250 
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Counties Capital Men Bushels 

Jackson 100,000 21 15,000 

Lawrence 110 6 1,650 

Madison 1,900 25 97,250 

Marshall 200 3 4,000 

Morgan 1,000 3 2,000 

Peoria 600 8 12,000 

Perry 1 1,500 

Randolph 525 11 6,011 

Sangamon 650 10 82,000 

Schuyler 10 5 5,230 

Scott 2,331 18 52,200 

Shelby 500 2 2,700 

St. Clair 12,250 24 129,396 

Vermilion 2,800 

Warren 2,800 

Hunt's Merchants Magazine for 1841 states: "The coal 
of Illinois is of the bituminous character, and lies principally 
in the ravines and points of the bluffs. Exhaustless beds are 
found in the bluffs of St. Clair county, bordering on the 
American Bottom, and large quantities are carried across to 
St. Louis, for fuel. There is, however, scarce a county in the 
state in which it does not abound. The quantity dug in 1839 
was over 376,000 bushels. 

The following particulars are derived from a tabular 
statement prepared by J. A. Townsend, of Alton, Illinois 

No. of persons employed in mining 1,227' ' 

Mrs. Steele in "A Summer Journey in the West" pub- 
lished in 1841 writes of Ottawa thus: "It is the center of an 
extensive coal basin which cropt out in various places in the 
neighborhood. Chicago now receives supplies of that article 
here, which she once obtained from Ohio." 

The mines in the vicinity of Ottawa were opened on the 
room-and-pillar system but about 1870 were changed to the 
longwall system, the Oglesby Coal Company being among the 
first to make the change in method of mining. 

The development of the industry was retarded by lack of 
transportation. Ten years after the authorization by the leg- 
islature of the comprehensive program of internal improve- 
ment there were in operation in Illinois only two railroads 
listed by Colton in "The Western Tourist" published in 1846. 
These two roads were : 
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' ' Northern Cross railroad completed from Springfield to 
Meredosia on the Illinois river, a distance of 53 miles. 

Coal Mine Bluffs railroad extends 6 miles from the Miss- 
issippi river to the coal mine. ' ' 

During the session of 1846-7 the legislature granted a 
charter for constructing a macadamized road from Belleville 
to St. Louis. The road, almost fourteen miles long, was 
built. This was the first macadamized road in the State. 1 
"The improvement was one of great value to the country 
and gave the city of Belleville its first advance toward 
prosperity. ' ' 

The opening of the Illinois-Michigan canal in 1848 was 
the precursor of better transportation conditions and marks 
the end of the ante-railroad period. 

RAILROAD PERIOD (1850—1915) 

The total mileage of railroads in the State in 1850 was in- 
significant. The first railroad completed was the six-mile coal 
track across the American Bottom in 1837. The second road 
was the small section of the Northern Cross road from Mere- 
dosia to Springfield. The third was the Galena and Chicago 
begun in 1849 and opened for a length of ten miles in 1850. 2 
In that year congress donated about three million acres of 
land as security for the building of the Illinois Central Rail- 
road. Construction on the Illinois Central began in 1852 and 
the work went rapidly forward. 

The first line from Chicago to the Mississippi was the 
Chicago and Rock Island completed in 1854 and the second 
opened to the Mississippi was made up in part of the Galena 
and Chicago and of the Illinois Central. 3 Until 1854, coal was 
hauled by wood burning locomotives and the greatest impetus 
given to the expansion of the coal industry after the construc- 
tion of railroads was the purchase by the Galena and Chicago 



'History of St. Clair County. MacDonough. 
'Poor's Manual of Railroads. 1876. 
*Poor. op. cit. 
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3t> COAL MIXING INVESTIGATIONS 

in that year of five locomotives "guaranteed to barn the bitu- 
minous coal mined in Illinois." 1 

The increase of main track mileage of all railroads in 
Illinois and the coincident development of coal mining is 
shown in Table 1 and by a graph in fig. 4. 

In 1851 "a railroad was built by the Illinois Coal Com- 
pany' operating at Caseyville, from that point to Brooklyn, 
a short distance north of East St. Louis, which was completed 
in February, 1851. It was supplied with T rails. Up to this 



Fii;. 4. Coincident development of main track mileage and production of coal 

time the company had hauled coal by ox and mule teams to St. 
Louis. In three years the company failed; the road and fix- 
tures were sold to the Ohio and Mississippi Railroad Com- 
pany and the rails were taken up and used in the construc- 
tion of that road. The old road bed can still be traced." 

The Gartside Coal Company sunk its first shaft at Alma 
in St. Clair County in 1851. 

Until 1854 the current of Illinois river had carried south- 
ward most of the products of central Illinois and only those 



from the northern part of the state sought the Lake outlet.' 
But from this time the stream of traffic was deflected at right 
angles towards the eastern market and by 1856 Chicago had 
become the center of railroads radiating to the Mississippi. 

In 1855 Taylor in his "Statistics of Coal" says: "A Chi- 
cago paper states there are, or will be, in operation on the 
1st of July, 1855, in the State of Illinois, 3,715 miles of rail- 
road. There are now in operation, leading into the City of 
Chicago, 1,626 miles of railroad." All over the State new 
mines were opened up along new railroads. Fig. 5 shows a 
typical surface plant of this period. 



Fig. 5. Surface plant of early railroad period 

Taylor, describing coal fields in the United States, says 
further, "Passing now to the southward, we enter the great 
Illinois coal-field, which occupies an extent nearly equal to 
that of England; yet the State has but recently commenced 
to make use of the coal with which nature has so bountifully 
provided her. Except in the vicinity of the larger towns and 
rivers, the business of mining coal here had made but small 
progress." 

The coal trade of the lakes in 1855 is discussed by Taylor 
who says, "Large quantities of bituminous coal are obtained 
from coalfields in the north-western part of Pennsylvania, 60 
to 80 miles south of Lake Erie. Another source of supply of 
bituminous coals, is from beds lying on the line of the Michi- 
gan and Illinois canal, in Illinois, distant from Chicago on 
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Lake Michigan, 60 to 80 miles. This canal was opened in 
1848, and but little coal came to market that year. In 1849, 
5,150 tons reached Chicago. The upper part of these beds 
furnished coal highly charged with sulphur, which confines 
the use of it principally for household purposes. Boats and 
other machinery make but little use of it for steam, it being 
so destructive to grate-bars and boilers. But the quality 
of coal is improving the deeper the beds are worked, and the 
prospect is that coal of equal quality will soon be raised from 
them, as free from this objectionable matter as the Cleveland 
and Erie. The production of these mines is not definitely 
known, but a writer in the Cleveland Herald, estimates the 
entire consumption of coal by the Lake region in 1853, at 
300,000 tons." 

He gives details of the production of Illinois in 1855 as 
follows: "There is no coal on the Ohio river nearer to its 
junction with the Mississippi than Saline, near Shawneetown, 
116 miles above the mouth of the first named river. On the 
Mississippi, it is rather a shorter distance, being sixty miles 
to Muddy creek, and thence twenty-five miles up that creek to 
the first coal-bed there, or twelve miles of land. Some coal 
operations commenced here some few years ago, having in 
view the supply of the towns along the Mississippi, as far 
even as New Orleans. The present supplies of coal to the 
lower country are obtained from a vast distance up the Cum- 
berland and Tennessee rivers, but especially from Wheeling, 
Pittsburg, and the intermediate points, 900 miles further 
from the market than the Illinois coal of Muddy creek. The 
estimated expense of delivering this coal at New Orleans, by 
arks, is about $2.25 per ton ; while the minimum price of coal 
there is 25 cents a bushel, or $7.50 per ton. In winter time 
from 50 to 62 l /i cents per bushel, or $12 to $15 per ton have 
been occasionally the retail price there. This Muddy Creek 
coal seam is a horizontal bed six or seven feet thick, above 
which is another vein, not heretofore worked. Coal can be 
thrown from the mouth of the drift into a boat. Its quality 
is most excellent, igniting readily, and caking together per- 
fectly, without making much clinker. It has been used for 
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fifty years by the old French settlers, to make edge tools, 
which have borne a high reputation. 

What is termed St. Louis coal, supplied to the steamers, 
burns with a good flame, and cements like that of Pittsburg; 
ashes dark gray, in small quantity, and consumes with little 
waste. It is often mixed with yellow sulphuret of iron in 
flakes occurring on each face of the sectional fracture; and 
consequently is not, w r e understand, in so good repute for 
the purposes of iron manufacturing. 

Toward the north-west boundary of this district, several 
coal seams are seen in the tongue of land which lies between 
the Mississippi and Rock rivers. One of these beds is from 
five to six feet thick; its quality is fair, and evidently im- 
proves as the workings proceed. 

To the south of Rock river are several good coal seams 
which are capable of supplying almost any required quantity 
of this fuel. Their local position and advantages render them 
of great value to the country lying north of this." 

With the advent of transportation facilities new fields 
were opened away from the large towns and rivers. The rail- 
road network spread and the markets of the State were opened 
to coal from a distance. In 1856 1 three companies in La Salle 
County sunk shafts from 100 to 200 feet deep: The La Salle 
Coal Mining Company, the Northern Illinois Coal and Iron 
Company, and the Peru Coal Mining Company. By I860 2 
Illinois had 73 mines producing 728,400 tons valued at 
$1,285,500. There were employed in the mines 1430 men and 
hovs. 

Mining in St. Clair County still offered possibilities to the 
investor. Joseph Yoch opened a mine known as Yoch's mine 
in 1859 on the old Breeze farm, two and a half miles west of 
Belleville and the Van Court mine east of O 'Fallon with a 
seven foot vein lving at a depth of 207 feet was opened in 
1863. 1 

In 1865 coal was found in digging a well on a newly 
settled farm in the Wilmington district in Will County. This 
region soon assumed considerable importance. In 1866 the 



•Coal Regions of America. MacFarlane. 187.1. 

*T. S. Census Reoort. 1860. 

•History of St. Clair County. MacDonough 



40 COAL MIXING INVESTIGATIONS 

Chicago and Wilmington Coal Company 1 was organized by- 
Boston and Chicago capitalists and shortly after its formation 
it was consolidated with the Vermilion Coal Company, a new 
concern under the name of the Chicago, Wilmington and Ver- 
milion Coal Company. Operations were immediately started 
on a large scale, all the product being shipped to Chicago 
over the Chicago and Alton railroad. 

In the Vermilion County field mining on a commercial 
scale began in 1866 when Wm. Kirkland, Hugh Blankeney 
and Mr. Graves opened a stripping mine on Grape Creek. 

In the Caseyville precinct of St. Clair County the first 
shaft of the Abby Coal Mining Company was sunk on the 
Vandalia line in 1868 by Maule and Williams. 

The U. S. Census Report for 1870 credits Illinois with 
an output of 2,624,163 tons of coal pro rated among the vari- 
ous counties as follows: 

Coal Product of Illinois in Tons 

Counties Year 1870 

Bureau 32,339 

Christian 60 

Clinton 9,000 

Fulton 22,850 

Gallatin 11,600 

Grundv 51,375 

Henry' 62,750 

Jackson 166,800 

Jersey 2,623 

Knox 97,225 

La Salle 173,864 

Livingston 49,360 

Logan 17,000 

McDonough 60,750 

McLean 55,000 

Macoupin 7,000 

Madison 116,924 

Marshall 17 330 

Menard 17,360 

Mercer 14,040 

Montgomery 18,000 

Peoria . . .". 6,000 

Perrv 195,400 

Randolph 11,000 

Rock Island 127,630 

Sangamon 84,500 

Schuvler 8.100 

Scott 2,950 

Shelhv 5,700 



Engineering and Mining Journal. 1874, p. 306. 
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Counties Year 1870 

Stark 14,554 

St Clair 798,810 

Tazewell 5,300 

Vermilion 1 16,640 

Warren 11.729 

Will 228,000 

Williamson 1,600 

Woodford 4,000 

Total 2,624,163 

In 1870 considerable work was done at the West Ver- 
milion Heights shaft in Vermilion County and through the 
early seventies the Grape Creek Coal Company opened up 
what are now known as the old Grape Creek mines, about 
four miles southeast of Danville, midway between Danville 
and Westville on the line of the C. & E. I. R. R. 

The Abbv shaft No. 2 in St. Clair Countv 1 was sunk in 
1873 by the Abby Coal Mining Company. "The depth and vein 
is about the same as at the other mine. The Springfield mine, 
still east of the others, was sunk in 1874, by the Bartlett Coal 
Company, and is now operated by the Springfield Company. 
Coal is reached at 160 feet, and the vein is full six feet in 
thickness." 

Bennett's coal mine, two miles west of Lebanon, in St. 
Clair County, on the O. and M. Railroad, was opened in 1873 
bv Jeremiah Bennett, and a five and one-half foot vein was 
reached at a depth of 180 feet. 

In 1874 the Grundy County deposits which had been pros- 
pected in 1866 were opened up. Upon the completion of the 
Chicago and Illinois River Railroad across La Salle County 
in 1874 the county began to supply outside markets. Along 
the Illinois Central railroad in this same vear three new com- 
panies sunk shafts, 2 the Chicago Coal Company, the Illinois 
Valley Coal Company and the Kenoska Coal Company. 

The Belleville district in St. Clair Countv in 1875 was 
the most important mining district in the State and an ex- 
cellent description of mining conditions there in that year is 
given in the History of East St. Louis by R. A. Tyson. He 
says, "St. Louis obtains its principal supply of bituminous 

'St. CUir Countv Hiittory. MacDunough. 
*Coal Regions of America. MacFarlanc, 1873. 
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coal from what is known in coal regions as the Belleville dis- 
trict, in St. Clair County, Illinois. It is brought to East St. 
Louis by the St. Louis and Illinois, commonly known as the 
Pittsburg Railroad. This Railroad is only 12 miles long, 
from East St. Louis to Belleville, but it intersects the western 
boundry of the coal measures at Centerville six miles out from 
E. St. Louis, and runs six miles through the coal field. St. 
Clair county, contains 450 square miles of coal, or three- 
fourths of the county, embracing all the central and eastern 
portions, with a thickness of about 300 feet of the lower and 
most productive of the coal measures, embracing five coal 
seams, only two of which, however, appear to be of economical 
value at this time. 

In 1871 there were transported by this railroad, from 
Belleville, and Centerville to East St. Louis, 361,630 tons. The 
last United States census reports the coal production of St. 
Clair County at 798,810 tons. This is, therefore, by far the 
most productive, and, in that respect, the most important 
coal region in Illinois. The thickest coal seam outcrops in the 
river and along the western borders of the coal measures in 
the southwest portion of the county. The dip is very moder- 
ate, not more than five or six feet to the mile, and is in an 
easterly direction, or a little north of east, and in consequence 
the coal lies deepest below the surface in the eastern portion 
of the country, and crops out to the surface near East St. 
Louis. The Belleville coal seam, No. 6, is the principal one 
worked, and it was probably the first ever worked in the 
State. Its natural outcrop along the bluffs, in such close 
proximity to St. Louis, called attention to its value at an 
early day. Its general thickness in this county ranges from 
five to seven feet, and it has a solid limestone roof, so that it 
can be worked with safety and in the most economical manner. 

This coal is generally quite regularly stratified, and the 
two upper layers, which vary in their aggregate thickness 
from 16 to 24 inches, are much the purest in quality. It is us- 
ually separated from the lower coal, and sold at about three 
cents per bushel higher, as a blacksmith coal; thus: heating 
coal, six cents ; blacksmith coal, nine cents per bushel. 
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The main coal seam No. 6 has been opened at many points 
about Belleville, and the river bluffs back of the outcrop. It 
is reached by twenty-five shafts, sunk to the depth of from 
50 to 150 feet. In Alma shaft the coal was found at a depth 
of 170 feet below the surface, and the seam is seven feet thick. 
It is the same thickness at Mascoutab, at 132 feet deep, and 
6J4 thick at Urbana or Freeburg, and about the same depth 
below the surface. 

In the southern part of the county the Belleville coal is 
opened at many places along its outcrop, and retains its full 
thickness of about seven feet. Everywhere it seems to be 
from six to seven feet thick. 

It will be seen that the coal measures underlie all the 
highlands in the county of St. Clair, except a narrow belt from 
three to five miles wide across the southwest border, and the 
land is also among the most productive agricultural lands in 
Southern Illinois. The analysis of the Belleville coal shows 
the following results : 

Loss Carbon 

Specific in W't of Mois* Vol'e in Ash Carbon 

gravity coking coke ture matter coke coal 

Casey's mines 1.304 39.8 60.2 6.0 33.8 55.2 5.0 55.3 

Pfcifer's mines 1.293 44.3 55.7 8.5 35.8 51.2 4.5 57.5 

Belleville m 1.293 45.0 55.0 5.5 39.5 49.6 5.4 54.6 

Dill & Knapp's m 1.340 42.51 57.49 4.43 38.8 44.48 13.9 54.28 

Churchill m 1.315 45.40 54.60 6.00 39.40 45.70 8.90 52.63 

Belcher m 1.296 44.66 56.34 8.10 35.56 47.71 8.60 54.50 

Professor Worthen says that from the analysis, the Belle- 
ville coal will compare favorable with the average of bitu- 
minous coals from the other localities either of this or adjoin- 
ing States. 

Cheap Coal in East St. Louis. 

Coal is cheaper in East St. Louis by the cost of transpor- 
tation across the Mississippi. It is brought in wagons and 
cars on a down grade, six or eight miles from the outcrop in 
the bluffs to East St. Louis. The process at the mines is as 
follows : 

After the coal is mined the cars are drawn horizontally 
up grade into the mine by a mule. The mule is detached; the 
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cars filled, started out of the mine by hand, and carried down 
grade by their own weight to a trestle at the entrance. Here 
they are dumped. Coal cars receive the falling coal. These 
are standing ready to receive it. When full the coal train 
starts and moves a considerable distance down grade, unaided. 
Engines are then attached, which complete the transportation 
to East St. Louis. 

Coal can be delivered to any part of East St. Louis on 
railroad track or switches at six cents per bushel 

There are 80 lbs. in a bushel ; 2,000 lbs. in a ton. There are 
as many bushels in a ton as equal the number of times which 
2,000 lbs. contain eighty lbs ; equals 25 bushels ; 25 x .06 equals 
$1.50 per ton, far cheaper than cord wood in the forest re- 
gions. It can be delivered to the manufacturing establish- 
ments of East St. Louis at from one-third to one-half less 
than it can be delivered west of the river. 

Tracks can be run from almost any road to any furnace 
door. Coal can be contracted for by the year, and thus this 
great w r ant be conveniently and cheaply met. 

Enougli coal to last for ages 

All this coal is of easy access by rail on a down grade to 
the very doors of the furnaces of the East St. Louis manufac- 
tories, costing but $1.60 per ton delivered.' ' 

The development of the industry to the proportions it had 
reached by 1875 had not been unaccompanied by labor dis- 
putes nor by periods of depression and ruinous competition. 
Tyson appends the following extract from the Belleville 
Democrat of August, 1875 : 

' ' Coal mining in detail — by a miner 

Appended is a document which appeared in the Belleville 
Democrat, during August, 1875, which is of interest to coal 
producers and consumers. It will be seen that an immaterial 
advance of a cent per bushel in price is asked by this union : 

Platform and Constitution of the Reorganized Miners of 
St. Clair and Adjoining Counties. 

Resolved. 1st. That w r e demand three cents per bush- 
el for mining, and will take no less. 
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2nd. That we have fair and just railroad weight, and are 
paid twice a month — upon the 5th and 20th of each month. 

3rd. That no coal shall have a screen to exceed one inch 
between the bars of said screens. 

4th. That we will not mine coal for any coal mining com- 
pany that will sell coal for less than seven and one-half cents 
per bushel in the coal yard on this side of the river, and eight 
and three-quarter cents in the yard on the Missouri side, and 
eleven cents per bushel when delivered in or with wagons. 

5th. That we will not mine any coal for any coal oper- 
ators who will sell coal to another operator when his miners 
are on a strike, w T hen the same is made a known fact. 

We have given the above resolutions due consideration, 
and do not see in them anything that is of an extortionate or 
tyrannical character. It is a known fact that less than three 
cents is not a living price for mining coal, though we will ad- 
mit that three cents is more than we have had for the last 
nine months; but in viewing our condition we also know that 
we have been going in debt all the time, and many of us cannot 
get out of debt in the next twelve months, even at three cents 
and steadv work. As for steady work, we know that we 
cannot all get it; and let me say, right here, that if the gro- 
cer}' men and butchers were to stop giving us credit, we would 
be starving or else stealing for a living. These statements 
are facts. This being the case, most assuredly we are entitled 
to a fair price for our labor. The 2d, 3d, 4th and 5th of our 
resolutions are to protect the three cents for mining. Past 
experience has taught us than when the warm season comes 
there is not work for us all. Then we forget our brother coal 
miner, and only think of self. Then in order to get steady 
work we come down on the price. Some coal boss will say to 
the miners that are working for him, 4 Boys, there is a con- 
tract to be let, and if you miners will take two and three-quar- 
ters, or two and a half cents per bushel, and say nothing about 
it, I can get that contract, and you will have steady work. ' The 
answer will be, 'all right: go ahead and get the contract.' The 
contract is then taken at a reduced price that will not allow 
three cents for mining. Then go and ask these men how it is 
and they will reply, 'T don't know; we are getting district 
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prices. ' That is the beginning of the reduction of price, and 
the downfall of our Union. Now, I claim that a uniform price 
in the market will show every one of us that the coal is sold 
for a price that is not too high for the consumer, and will give 
the miners three cents for mining. But when sales are being 
made every day that show clearly to other coal operators that 
they cannot sell so low and save themselves, it will naturally 
be supposed that the miners are mining cheaper, and gener- 
ally they are right ; so there comes strife and contention with 
the coal operators, and also with the miners that are at work 
at some other mine. They cannot see how it is that such a 
coal operator can make anything on that contract. If he 
does, he is bound to cheat his men in some way. The fact of 
the case is, his miners have told him what to bid, or at least 
they told him what they w T ould do — how much cheaper they 
would mine if they could get steady work. So the contract is 
taken at such low figures that no other coal operator can sell 
coal at the same price without losing money. If he does not 
sell at the same price he w T ill lose his trade. So he begins to 
grumble with his miners, stating that there is something 
wrong. By this time there is another contract to let. They 
then go for it at the least price — perhaps a half-dozen bids in, 
with an understanding with the men that they will mine under 
price if they get the contract. When the bids are opened they 
find that their black bids are nowhere by the side of some 
other black bids. After they and their black bids are de- 
feated, then their miners curse and fume and swear that they 
can dig coal as cheap as any blacklegs that ever lived, so down 
goes the price for mining and down goes the price in market. 
When we look fairly into the coal business we perceive that 
the whole cause of the price coming down is through the 
miners and operators, not through the consumer. That taken 
for a fact, we can safely say if we fail to get a living out of 
the trade, it is our own fault. The consumers must have coal, 
and will pay a living price for it if we will demand it, but we 
must not demand it, we must not demand an unreasonable 
price. We must at all times take into consideration the con- 
dition of the country financially, and base our demands in pro- 
portion. Now, three cents is a very low price for mining this 
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coal, and seven and a half in the yard is cheap on this 
side of the river. Eight and three fourths is cheap on the 
Missouri side in the yard, and eleven cents delivered is 
equally cheap. For proof : 

Three cents for mining 3 

Two and a half cents for freight 2y 2 

One half cent for royalty y> 

One and a half cent for hoisting and margin .... 1 y> 

In the yard on this side 7y> 

Shipping across the bridge 1*4 

In the yard on the Missouri side 8% 

Three and a half cents for hauling and delivering 

this side of the river ly* 

Hauling from river 3y> 

Deliver by wagon 11" 

The prosperity of East St. Louis was accounted for by 
the number of railroads radiating from it in 1875. Tyson 
gives the following list : 

1st. The Illinois and St. Louis Coal Road. First built 
of wooden rails, in 1837, by Ex-Gov. Reynolds and others, 
from here, six miles, to the coal bluffs, and extended six miles 
further to Belleville, in 1870. Horse power was first used. 

2nd. Ohio and Mississippi Railroad. (J round broke in 
1852. Terminated here, June, 1857. 

3rd. Terre Haute, Alton and St. Louis Railroad, now 
known as the Indianapolis and St. Louis Railroad. 

4th. Ulinoistown and Belleville Railroad, now known as 
the Cairo Short Line. This road now runs to Duquoin, on the 
Illinois Central, and connects there for Cairo. 

5th. The Chicago, Alton and St. Louis Railroad. Its 
first termini were at Chicago and Alton. 

6th. The St. Louis, Vandalia and Terre Haute Railroad, 
now known as the Vandalia Line. 

7th. The Decatur and East St. Louis Railroad, now 
owned bv and known as the Toledo, Wabash and Western. 
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8th. The Eockf ord, Rock Island, and St. Louis Railroad. 
This Road comes in from Alton Junction, on the track of the 
Vandalia line. 

9th. St. Louis and Southeastern, which has several 
branches. 

10th. The American Bottom Lime, Marble and Coal 
Company, now known as the East St. Louis and Carondelet 
Railway. It has a branch running to Falling Springs. 

11th. Cairo and St. Louis Railroad. This Company 
commenced running on the 15th of September, 1873, to 
McLeansboro, 111., 90 miles; there tapping the celebrated Big 
Muddy coal fields — which coal is the best for smelting pur- 
poses in the United States. The company soon formed a 
contract to transport coal for three years to supply the South 
St. Louis furnaces with fuel. For the year ending May 31, 
1875, its gross receipts were $267,884.94. Operating expenses 
were about 60 per cent of receipts. During the same year 
(ending May 31) the coal traffic ran very light, owing to the 
closing of most of the furnaces at St. Louis." 

In 1880 the production of coal in Illinois amounted to 
six million tons produced by counties as follows : 



Counties Tons 

Brown 400 

Bureau 65,890 

Clinton 40,000 

Coles 320 

Fulton 336,171 

Gallatin 80,400 

Greene 3,260 

Grundy 183,812 

Henry 155,695 

Jackson 64,412 

Jasper 24 

Jersey 2,300 

Johnson 27,000 

Kankakee 1,000 

Knox 26,462 

LaSalle 716,487 

Logan 60,000 

Livingston 118,230 

Macoupin 247,284 

McDonough 82,304 

McLean 63,000 

Madison 273,807 

Marion 39,943 



Counties Tons 

Marshall 5,450 

Menard 61,120 

Mercer 79,531 

Montgomery 42.400 

Morgan 13,500 

Peona 273,640 

Perry 222,186 

Randolph 69,958 

Rock Island 237,589 

Saline 2,320 

Sangamon 427,619 

Schuyler 5,115 

Scott 5,700 

Shelby 6,504 

Stark 22,143 

Saint Clair 956,265 

Tazewell 61,348 

Vermilion 228850 

Warren 15,467 

Washington 4,000 

Will 611,311 

Williamson 73,500 

Woodford 101,060 



HISTORY 49 

In 1881 the First Biennial Report of the Bureau of Labor 
Statistics was published which contained a report on the coal 
mines of the State. The history of Illinois mining from 1881 
is available in the reports of the Bureau and in the subse- 
quent Reports of the State Mining Board. 



DIVISION OF THE STATE INTO 

DISTRICTS 

The Illinois Coal Mining Investigations preparatory to 
its study of mining conditions in Illinois divided the State into 
eight districts as shown in fig. 6, on a basis of geographical 
location and physical and geological conditions. The boun- 
daries of these districts were so chosen that all the mines in a 
district work under similar conditions. 

One hundred typical mines were chosen for examination, 
distributed among the districts proportionately to their im- 
portance and in accordance with the variations of mining 
methods in the mines of each district. Three of the mines 
thus chosen were dropped from the list for various reasons, 
but the remaining 97 were examined in great detail. The en- 
gineers who made this detailed study were S. 0. Andros, C. 
M. Young, J. J. Rutledge and R. Y. Williams. Based upon 
this field examination and a great volume of subsequent corre- 
spondence with mining men in the State a detailed report of 
mining practice in each district has been published. Complete 
details of the organization of the staff and of the methods 
of collecting data can be found in Bulletin 1, " A Preliminary 
Report on Organization and Method. ' ' 

The averages in the tables in this bulletin based upon the 
97 mines examined compared with similar averages for all 
the mines of the State as given in the Coal Reports of the 
State Mining Board show that the 97 mines examined are 
really typical of the mines of the State and that conclusions 
based upon the data gathered at the chosen mines apply to 
the State as a whole. 
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Table 2 gives the districting of the State by counties. 

Table 2. — Districts into which the State has been divided fot 

the purpose of investigation 
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I 

II 
III 



IV 



2 
I and 2 



Long wall 

Room-and-pillar 
Room-and-pillar 



Room-and-pillar 



V 5 Room-and-pillar 

VI 6 (East of Room-and-pillar 
Duquoin anti- 
cline) 

VII i 6 (West of Room-and-pillar 
Duquoin anti- 
cline) j 



VIII 6 and 7 Room-and-pillar 

(Danville) ' 



Bureau, Grundy, La Salle, 
Marshall, Putnam, Will, 
Woodford 1 to 11 

Jackson 12 to 16 

Brown, Calhoun, Cass, Ful- 
ton, Greene, Hancock, Henry, 
Jersey, Knox, McDonough, 
Mercer, Morgan, Rock Is- 
land, Schuyler, Scott, War- 
ren 17 to 24 

Cass, DeWitt, Fulton, Knox, 
Logan, Macon, Mason. Mc- 
Lean, Menard, Peoria, Sang- 
amon, Schuyler, Tazewell, 
Woodford 25 to 42 

Gallatin, Saline 43 to 49 

Franklin, Jackson, Perry, 
Williamson 50 to 65 

Bond, Christian, Clinton, Ma- 
coupin, Madison, Marion, 
i Montgomery, Moultrie, Per- 
Iry, Randolph, Sangamon 
j Shelby, St. Clair, Washing- 
ton 66 to 90 

Edgar, Vermilion 91 to 97 
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For convenience in reference an alphabetical arrange- 
ment by counties is given in Table 3. 

These districts do not contain quite all the mines operat- 
ing in Illinois because there are a few which do not fall into 
the arrangement such as the Assumption mine, 1004 feet deep, 
operating in Seam 1 at Assumption in Christian County and 
a few small room-and-pillar mines in Seam 2 in the longwall 
field. From the mines included in the eight districts of the 
Coal Mining Investigations, however, there is produced 98.3 
per cent of the tonnage of the State and 97.6 per cent of all 
the employees in coal mines in Illinois work in these districts. 

Table 3. — Alphabetical arrangement by counties 



County 


Coal seam 


District 


County 


Coal seam 


District 


Bond 


6 


VII 


Marshall 


2 


I 


Brown 


1.2 


III 


McDonough 


1.2 


III 


Bureau 


2 


I 


• McLean 


5 


IV 


Calhoun 


1.2 


III 


! Menard 


5 


IV 


Cass 


1.2,5 


III, IV 


Mercer 


1.2 


III 


Christian 


6 


VII 


Montgomery 


6 


VII 


Clinton 


6 


VII 


Moultrie 


6 


VII 


Edgar 


6,7 


VIII 


Peoria 


5 


IV 


Franklin 


6 


VII 


Perry 


6 


VI, VII 


Fulton 


1.2.5 


III, IV 


Putnam 


2 


I 


Gallatin 


5 


V 


Randolph 


6 


VII 


Greene 


1.2 


III 


Rock Island 


1.2 


III 


( irundy 


2 


I 


St Clair 


6 


VII 


Hancock 


1.2 


III 


Saline 


5 


V 


Henry 


1.2 


III 


Sangamon 


5.6 


IV. VII 


Jackson 


2.6 


II, VI 


Schuyler 


1.2,5 


III. IV 


Jersey 


1.2 


III 


I Scott 


1.2 


III 


Knox 


5 


IV 


Shelby 


6 


VII 


La Salle 


2 


I 


, Tazewell 


5 


IV 


Logan 


5 


IV 


Vermilion 


6,7 


VIII 


Macon 


5 


IV 


Warren 


1.2 


III 


Mason 


5 


IV 


Washington 


6 


VII 


Macoupin 


6 


VII 


Will 


2 


I 


Madison 


6 


VII 


Williamson 


6 


VI 


Marion 


6 


VII 


Wood ford 


2.5 


I. IV 



Table 4 gives for the year ended June 30, 1912, gen- 
eral data by districts comparing the general conditions in each 
district. Later statistics are available but those for the vear 
ended June 30, 1912, have been used in order to make this re- 
port comformable with the previous reports of this series. 
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DIVISION OF THE STATE INTO DISTRICTS «ti) 

A comparison of the production in 1912 and 1914 indi- 
cates that since 1912 there lias been no material change in the 
general conditions upon which the comparisons in this bulle- 
tin are based. 



DESCRIPTION OF COAL SEAMS 

The chemical composition and calorific value of the coal 
from the seams worked in the eight districts are given in 
Table 5. 1 

The following brief description of seams is intended to 
cover only those geological conditions which affect mining 
practice. The detailed geology of District I is given in Bul- 
letin 10, Illinois Coal Mining Investigations, Coal Resources 
of District 1 (Longwall), by G. H. Cady and that of District 
VII in Bulletin 11, Illinois Coal Mining Investigations, Coal 
Resources of District VII, by F. H. Kay. Reports on the 
geology of the other districts will be made in similar bulle- 
tins which will be published in the future. References to other 
publications on the general geology of the Illinois coal fields 
are included in the bibliography appended to this bulletin. 

In this description the coal seams are numbered accord- 
ing to the correlation of the State Geological Survey. 

DISTRICT I, SEAM 2 

Seam 2 in District I varies in thickness from 2 feet, 8 
inches to 4 feet, averaging 3 feet, 2 inches. 

The chief physical characteristic is the fine lamination 
of alternately bright and dull coal. On account of these lam- 
inations the luster is not so pronounced as that of the coal 
from the No. 6 seam ; but this aspect is not due to impurities. 
The persistent dirt and sulphur bands of No. 6 are absent, 
but in places are thin bands of flat or lenticular pyrites. 
There is, however, no regularity in the distribution at any 
horizon of the layers of pyrites or of the local bands of pyri- 
tous mother coal and dirt bands. The thickness of these 
various layers of impurities varies from y 2 inch to 4 inches. 

The La Salle anticline which runs in a general northwest- 
southeast direction divides the district into two fields with 
slightly different physical conditions : the Wilmington on the 



1 Complcte chemical data upon the 97 mines sampled will^ be found in Bulletin 3, 
Illinois Coal Mining Investigations, A Chemical Study of Illinois Coals, by Prof. S. W. 
Parr. 
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east and the La Salle, locally called the Third Vein field, on the 
west. The coal lies at greater depth on the west of the anti- 
cline where it has 350 to 550 feet of cover. 

The immediate roof in the Wilmington field is usually a 
smooth gray shale, called "soapstone" by the miners. In 
places sandstone forms the roof material and causes difficulty 
in brushing. In the La Salle field the roof is generally a gray 
shale, free from grit but containing small flattened nodules of 
ironstone which make difficult the manufacture of brick from 
the roof material. 

Near the anticline the immediate roof is in some portions 
a gray, calcareous shale, called "soapstone"; in others, a 
black, carbonaceous shale. The black shale is generally lam- 
inated and commonly includes "niggerheads" of pyritous ma- 
terial. It is harder than the gray shale. 

In the Wilmington field a dark-gray fireclay generally 
lies directly under the coal and varies in thickness from a few 
inches to several feet. The clay heaves badly under pressure 
when wet. In some localities ironstone balls and root remains 
have been found imbedded in the clay. In the La Salle field 
the coal is generally underlain by fireclay, but in parts of 

some mines a hard sandstone lies directlv beneath the coal. 

» 

Generally bed No. 2 in this district lies nearly flat or is 
slightly rolling, but on the La Salle anticline it dips as much 
as 51 degrees. 

DISTRICT II, SEAM 2 

Bed 2 in Jackson County has only a shallow cover, the 
coal lying at depths varying from 25 to 160 feet. A charac- 
teristic feature of the bed is its division into two benches by 
a gray laminated shale band varying in thickness from y 8 - 
inch to 36 feet. Where this parting is thick the lower bench 
has sometimes been called, erroneously, seam 1. The bottom 
bench varies in thickness from 3y 2 to 4 feet, averaging 3% 
feet. The top bench averages 2 feet. 

The bed contains few nodular concretions of iron pyrites, 
but has a layer of bone 2 to 3 inches thick, generally next 
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to the floor. This floor in most places is sandstone, but in 
sections is shale or fireclay. The coal shows a pronounced 
cleavage, northeast to southwest. 

Where the parting is thin and the two benches are 
united, the roof over the coal is a hard gray shale, but where 
the parting is thick and only the lower bench is worked the 
parting becomes the roof. Where this parting is a light gray 
shale it is easy to support; where it is dark colored it slakes 
much on exposure to the air. 

Numerous small faults occur in all mines and horses, 
usually of a hard dark gray micaceous sandstone, are found in 
the vicinity of the faults. 

The presence in places of a quicksand deposit about 
thirty feet below the surface has a marked effect on surface 
subsidence after roof-caves. 

Reference to Table 5 shows the superiority of the coal 
in District II. It has less volatile matter, more fixed carbon, 
less ash and moisture, and a higher calorific value than the 
coal of any other district. 

DISTRICT 111, SEAM 1— SEAM 2 

Seam 1 in the mines examined lies at depths varying 
from 40 to 213 feet. The topography of the surface in many 
places is rolling, with hills about 150 feet high near Mather- 
ville. The seam averages 4 feet in thickness and is broken 
in places by small faults, slips, clay veins, and rolls. The 
coal has weak vertical cleavage, dull luster, and banded text- 
ure. On cleavage faces thick plates of calcite and iron py- 
rites are deposited. Near Ellisville sulphur bands 2 to 6 
inches thick and in places 50 feet long are found at various 
horizons. A poorly developed parting divides the bed into 
two benches, the upper of which is in most places about 2 feet 
thick. 

The immediate roof in the northwestern part of the dis- 
trict is a hard black shale that is easy to support. In the 
southern part of the district in places a bituminous calcar- 
eous shale, 2 to 5 inches thick, lies immediately over the coal. 
This shale, called clod, is hard when first exposed hut after 
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exposure to the air becomes soft and falls. Throughout the 
district the cap rock is limestone. In limited areas where 
the shale is missing this limestone is the immediate roof over 
the coal. Above the cap rock is a dense, fine-grained non- 
crystalline limestone locally called "blue rock." 

Below seam 1 in places there is an irregular band of hard 
bone, 3 to 6 inches thick. The floor proper is a light gray 
micaceous fireclay which contains plant stems and roots. 
This clay heaves badly when wet and in places swells enough 
to fill the entry. In parts of some mines a carbonaceous 
shale lies between the fireclay floor and the coal and in other 
parts, sandstone. These casual deposits are called "false 
bottoms. ' ' 

Seam 2 varies in thickness from 1 foot, 10 inches to 4 
feet and averages 2y 2 feet. The seam has a slight east dip 
for the district. The coal has a weak cleavage and dull lus- 
ter, is finely laminated and has numerous bands of mother 
coal and dirt, none of which is continuous. A band of mother 
coal and iron pyrites persists throughout the seam at a dis- 
tance of 14 inches from the roof. 

The immediate roof is a calcareous shale known locally 
as soapstone. It is regular and smooth and contains fossil 
leaves in places. 

The floor is a soft gray fireclay which contains nodular 
concretions of iron pyrites called "sulphur balls." 

DISTRICT IV, SEAM 5 

The topography of the surface in District IV is flat in 
some areas, and rolling, with hills as high as 300 feet in 
others. No. 5 coal outcrops in Peoria, Fulton, and Knox 
Counties but lies at depths of 300 to 600 feet in Macon 
County, 400 feet in McLean, and 260 to 300 feet in Logan. 

The average thickness of the coal is 4 feet, 8 inches as 
reported in the Thirty-first Annual Coal Report of Illinois 
from 240 mines. The seam has a uniform appearance from 
top to bottom and the coal is hard and massive. It shows 
fine laminations with knife-edge mother coal partings. In 
some places there are discontinuous bands of pyrites near 
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the middle of the seam. The seam lacks the blue-band char- 
acteristic of No. 6 1 . Udden states that, "in the mines near 
East Peoria and at Edwards the coal runs out against the 
drift in several of the entries. Miners recognize that these 
defects in the coal are due to erosion and they speak of the 
drift as 'wash.' The drift generally consists of sand or silt, 
which in some places has been found to contain embedded 
trunks of trees and other vegetation. Experience has shown 
that the surface of the bedrock does not always conform to 
the present topography of the land and operators are careful 
to avoid unprofitable explorations of places where 'wash', 
has been encountered 2 . 

The immediate roof is a black sheety shale locally called 
slate. This shale varies in thickness from a few inches to 
35 feet and in places contains "niggerheads" of iron pyrites. 
In many mines between the coal and the shale there is in 
places a layer of iron pyrites two or three inches thick. 
Where this layer is present the shale is protected from the 
air and stays up ; where it is not present the shale falls badly 
and in places caves to a height of 35 feet. 

The cap rock in most mines is limestone but in a few is a 
fine-grained micaceous sandstone. In some places the shale 
of the immediate roof is absent and the cap rock comes in 
contact with the coal. "When the limestone is disseminated 
and mingled with the shale the roof is soft and weathers 
quickly owing perhaps to the presence of marcasite. 3 It is 
then called clod and the niggerheads are iron carbonate. 

From the viewpoint of the miner the chief characteristic 
of the district is the great number of clay veins extending 
through the coal and the roof shale crossing their bedding 
plans. Fig. 7 shows a typical clay vein. These clay veins 
are fissures which have been filled with a hard light-gray 
clay. Besides clay veins the physical features which affect 
mining are small faults, slips, and rolls. In one mine where 
the shale of the immediate roof is absent the sandstone has 
cut out the coal for 150 feet along an entry. 



'Bulletin 14, Illinois Geological Survey, Coal Resources of Illinois DcWoIf 
'BulL 506, U. S. G. S., Geology and Mineral Resources of the Peoria Quadrangle, 
Ilhnoia, Udden. 

•Udden, op. du 
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The roof of No. 5 in this district is a shale varying in 
color from light gray to black, and locally may be laminated 
and interhedded with bone and stringers of coal for a distance 
of 3 feet above the seam. The roof usually contains also 
many concretions of iron pyrites called ' ' niggerheads ' '. 
These have more cohesion with the rest of the roof material 
than do the niggerheads in the Danville district. 

The floor is fireclay which in places contains much sand 
and heaves badly when wet. The bed does not lie as flat as 
the unfaulted No. 6, but contains many hills and rolls causing 



Fig. 8. Igneous dike in coal in District V 

grades as high as 15 per cent in the entries of some mines. 
The coal is not pinched out at these hills but follows their 
contours with undiminished thickness. 

The district is characterized by the presence of an 
igneous intrusion identified by Albert .loliansen, formerly of 
the U. S. Geological Survey, as mica-peridotite. This dike 
in some places penetrates and has its apex in the coal, as 
shown in fig. 8; in others it extends on through the bed into 
the overlying strata. The dike varies in thickness at the 
coal horizon from n few inches to many feet, and can he 
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traced lineally for several miles. Considerable gas and 
water are generally found in the vicinity of the intrusion. 

DISTRICT VI, SEAM 6 

Seam 6 is described as follows by E. W. Shaw and T. E. 
Savage in Folio No. 185, U. S. Geological Survey : 

"The bed is uniformly thick, ranging from 7y 2 to 14 feet 
and averaging 9 feet 5 inches in 130 borings. The coal is 
shining black, commonly banded, and on close inspection 
appears laminated with alternating bright and dull lines. A 
'blue band' or dirt band, found almost everywhere 18 to 30 
inches above the floor, generally consists of bone or shaly 
coal or of gray shale. Its thickness varies from one-half to 
2y 2 inches, with an average of 1 2 A inches. 

' i A clean persistent parting of mother coal lies 14 to 24 
inches below the top of the bed, and a second parting gener- 
ally appears 5 to 8 inches lower down. Above the upper 
parting the coal is in layers 3 to 6 inches thick, w T ith partings 
of mother coal between them. Local lenses of mother coal, 
6 inches to 5 feet in length and 1 inch to 4 inches thick, are 
common in the upper third of the bed. Small pyrite lenses 
and streaks of bone, varying from a few inches to a foot or 
more in length and from one-fourth inch to 1 inch in thick- 
ness, are found here and there in the middle portion of the 
bed, a short distance above the 'blue band/ In the middle 
and lower parts of the bed the lamination is less distinct but 
the bedding is still evident. 

"Above the coal there is a bed of gray, impure shale, 
15 to 110 feet thick, the lower part of which generally con- 
tains a great number of plant impressions. This shale does 
not stand well when the coal is removed, and for this reason 
the 18 to 30 (60) 1 inch zone of coal above the charcoal parting 
is usually left for a roof until the rooms are mined out, after 
w T hich it may be taken down. The clay beneath the coal is 
hard and generally thin, ranging in thickness from 4 inches 
to 8 feet. It is generally underlain by a limestone. Some 
rock rolls occur at the top, the larger ones extending down 
into the coal 2 to 3 feet.' ' 

'Author. 
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In addition to the structural features mentioned above, 
faults of considerable magnitude for Illinois have been dis- 
covered in mining. One block fault in which the block has 
dropped 50 feet has been recorded by F. H. Kay of the State 
Geological Survey. 

In a few mines where cleat in the coal is developed the 
roof is jointed and can be easily supported only in rooms 
driven east and west. 

In some mines there are small areas in which the cap 
rock is lacking. If the coal is removed under these areas the 
roof caves in filling the entries with clay and sand and caus- 
ing surface subsidence. 

DISTRICT VII, SEAM 6 

In District VII the No. 6 coal does not have the bright 
luster of the No. 6 coal to the east of the Duquoin anticline. 
The thickness varies from 2y 2 to 14 feet, averaging 7 feet. 
The seam is characterized by its numerous dirt and sulphur 
bands of which the most persistent throughout the district 
is the "blue band" of hard dark gray or black shale from %- 
inch to 4 inches thick situated in places 6 inches above the 
floor but at an average height of 18 inches. Bands of pyrites 
from %-inch to 4 inches thick are located at varying heights 
in the bed; in places are other bands of impurities called by 
the miner "steel band", "nine-inch band", or "dirt band", 
according to their hardness and location. There is a well- 
defined parting plane in the coal about 18 inches from the 
roof. The upper bench or "top coal" is left where the roof 
is black shale and where the coal is 7 feet thick or over. The 
roof is either a non-calcareous black shale, a calcareous gray 
shale called locally whitetop or soapstone, an unconsolidated 
dark-gray or black shale called clod made up of fragments of 
varying size and hardness and extremely difficult to support, 
or a hard gray limestone called "rock top." A poorly 
defined cleat or cleavage in the coal may be seen in some 
places. 
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DISTRICT VIII, SEAM 6— SEAM 7 

In District VIII seams 6 and 7 are mined. In both seams 
there are numerous rolls of roof and floor called i 'faults" or 
" horsebacks ' ' by the miners. In many cases the roll entirely 
displaces the coal. 

Seam 6 averages 6 feet in thickness. Its chief charac- 
teristic in the presence of a blue-band which divides it into 
upper and lower benches. This blue-band varies from soft 
dust to hard gray shale and occurs about 2 feet above the 
floor. In addition to this blue-band there are several shale 
and sulphur-bands of variable horizontal and vertical extent. 

The roof over coal No. 6 is variable. Near Danville the 
immediate roof is a grayish black shale about 6 feet thick. 
This shale, lying between the coal and the cap-rock of dark 
gray nodular limestone makes an easily supported roof. In 
the vicinity of Westville and Georgetown, the immediate roof 
is usually a gray shale which shows no distinct bedding, has 
little cohesion, falls in conchoidal masses, and is extremely 
difficult to support. Further, stringers of coal extend from 
the seam proper into the roof material and render the roof 
more difficult of support. In isolated cases there are 3 to 4 
inches of black shale between the coal and the gray shale 
which forms the cap rock. Wherever this black shale is 
broken, air and moisture disintegrate the gray shale cap-rock 
and the roof becomes insupportable. 

In all parts of the Danville district the floor is a soft 
fireclay. 

Seam 7 varies in thickness from 2% to 5V2 feet and aver- 
ages 5 feet. The coal has two benches separated by a clay- 
band 1 inch thick, which persists through the bed from 6 to 8 
inches above the floor. The two benches present no great 
difference in appearance or in physical character except lo- 
cally where the top bench is harder and has a brighter luster. 
The No. 7 seam generally has slightly more impurities than 
the No. 6 seam, higher volatile matter, lower fixed carbon, 
and higher sulphur content as shown by Table 5. The bands 
of pyrites occur persistently at a height of 20 to 26 inches 
above the floor and "sulphur balls" or nodular concretions 
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of pyrites are present in such quantity as to make profitable 
their separation from the coal by hand picking in the mine 
ami by a further separation on the surface in rotating cylin- 
ders. 
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The earliest mining in Illinois consisted in gophering in 
outcrops in the river bluffs or in stripping the shallow over- 
burden from seams lying near the surface. The coal thus 
obtained was used by blacksmiths and to a limited extent for 
domestic purposes. The demand for coal for industrial pur- 
poses developed rapidly after 1850 and the profit in coal min- 
ing led to the opening of mines requiring slopes and shafts 
and to the extension of the earlier drift mines further under 
cover. The mines opened previous to 1870 were shallow and 
a crude room-and-pillar system of mining was developed with 
the relation between room and pillar widths determined 
largely by trial and failure. The operators of the period 
from 1870 to 1890 were usually men of small means but having 
chosen those portions of the seams most easily worked could 
mine profitably even with crude methods because the market 
for coal occasioned by the marvelous industrial growth of 
Illinois and by the increasing population readily absorbed the 
production at a comparatively high price. These shallow 
mines were cheaply opened and by 1900 there were over 900 
mines in the State. The change in the number and size of the 
mines in the State is shown by Table 6. 

About 1890 the deep and thick No. 6 seam of southern 
Illinois began to be worked and the mines in this seam opened 
since that time, and especially since 1900, were designed for 
large production, and required a greater initial outlay of 
capital and greater technical skill in development. The need 
of an immediate return on this capital investment, however, 
prevented the projection of a retreating mining system calling 
for several years of develpoment work before a large tonnage 
could be produced but an improvement was made on the earl- 
ier system. Many of these new mines were projected on the 
panel system but the coal is gained almost entirely on the 
advance and the unsuitable dimensions of rooms and pillars 
of the older mines usually have been retained. 

There are at the present time in Illinois five types of coal 
mines: 1, the small " country-bank ' ' or " local mine'' with a 

(68) 



MINING PRACTICE 69 

Table 6. — Number of mines of specified annual tonnage 

1883-1914 1 



Year 


Under 

: 1.000 

tons 

209 


1,000 and 
under 
10,000 
tons 

233 


10,000 and £0,000 and 
under j under 
50,000 100,000 
tons tons 


llOO.OOO and 200,000 
I under . tons and I 

200,000 ' over 
1 tons 


Total 
mines 


1883 


133 


39 


10 


15 


639 


1894 


262 


273 


148 


38 


16 


4 


741 


1885 


286 


290 


143 


40 


13 


6 


778 


1886 


316 


280 


135 


44 


11 


3 


780 


1887 


320 


278 


141 


42 


18 


2 


801 


1888 


327 


272 


151 


47 


20 


5 


822 


1889 


321 


316 


139 


55 


20 


3 


854 


1890 


398 


301 


155 


54 


24 


4 


936 


1891 


402 


260 


161 


52 


37 


6 


918 


1892 


332 


239 


151 


65 


46 


6 


839 


1893 


282 


232 


140 


75 


47 


12 


788 


1894 


312 


252 


161 


61 


44 


6 


836 


1895 


319 


276 


145 


61 


45 


9 


855 


1896 


330 


280 


128 


63 


45 


16 


862 


1897 


346 


250 


120 


79 


41 


17 


853 


1898 


351 


244 


151 


86 


42 


7 


881 


1899 


346 


261 


123 


77 


57 


25 


889 


1900 


340 


295 


123 


70 


65 


27 


920 


1901 


313 


308 


124 


79 


58 


33 


915 


1902 


314 


263 


152 


76 


72 


38 


915 


1903 


313 


293 


120 


75 


87 


45 


933 


1904 


301 


275 


140 


72 


98 


46 


932 


1905 


321 


299 


147 


83 


88 


52 


990 


1906 


336 


282 


167 


89 


97 


47 


1,018 


1907 


260 


262 


145 


91 


95 


80 


933 


1908 


248 


256 


146 


98 


92 


82 


922 


1909 


270 


239 


134 


66 


90 


87 


886 


1910 


261 


239 


125 


87 


94 


75 


881 


1911 


235 


213 


138 


82 


101 


76 


845 


1912 


266 


228 


119 


70 


91 


105 


879 


1913 


239 


231 


108 


66 


82 


114 


840 


1914 


236 


208 


90 


64 


95 


103 


796 



'Thirty-third Annual Coal Report of Illinois. 

production of 10 to 50 tons per day existing solely for the 
supply of a small local demand ; 2, the unmodified room-and- 
pillar mine, including (a) the mine opened 15 to 40 years ago 
and still operated on a crude unmodified room-and-pillar 
system, and (b) the room-and-pillar mine opened recently; 







COAL MINING INVESTIGATIONS 



3, the panel mine, including (a) the older mine which has 
changed its system from unmodified room-and-pillar to panel, 
and (b) the mine opened in recent years on the panel system; 

4, the longwall mine in seams not thicker than 4 1 /? feet ; and 

5, the stripping mine. 

LOCAL MINES 

Only a few of the mines examined are local mines, called 
4 * country-banks ' ', because although in number they comprise 
56.8 per cent of all the mines in the State they are unimport- 
ant as a factor in the coal production, their annual output 
amounting to only 2.5 per cent of the tonnage of Illinois. 
There is no uniformity in the operation of local mines and 
they frequently consist of one entrv with a honeycomb of 
rooms off each side. The area covered by their workings is 
usually small. At one of the local mines examined the work- 
ings consisted of one room 35 feet wide and 600 feet long ; at 
another from both sides of a single entry 6 feet wide rooms 15 

Table 7. — Relation between local and shipping mines 



District 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

State 



rotal 


No. mines 
Local 


Shipping 


Percentage of 

local mines in 

district 


36 


2 


34 


5.6 


8 





8 





128 


123 


5 


96.9 


240 


165 


75 


68.9 


33 


12 


21 


36.3 


78 


18 1 


60 


23.1 


196 


46 


150 


23.5 


49 


31 


18 


63.3 


879 


499 > 


380 


56.8 



feet wide are turned on 20-foot centers. In District II where 
the coal is nearly all worked out there are no local mines but 
they are found in every other district and comprise 96.9 per 
cent of the mines in District III. Table 7 gives the relation 
between local and shipping mines for each district. 
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UNMODIFIED ROOM-AND-PILLAR MINES 

A typical unmodified room-and-pillar mine where the coal 
18 reached by a shaft, as shown in fig. 9, has two parallel en- 
tries, one used for haulage (A) called the main entry vary- 
ing in width from 6 to 21 feet and averaging 12 feet, and one 
(B) for carrying the intake ventilating current called the back 
entry. These entries are driven on each side of the shaft 
through the solid coal towards the property boundaries. 
Cleavage or " cleat' ' is not usually sufficiently pronounced in 
Illinois coal to determine the direction chosen for driving 
entries or rooms in Illinois. The main-entry pillar between 
these two entries varies in width at the mines examined from 
12 to 80 feet and averages 31. The entries are advanced sim- 
ultaneously, and outside the shaft pillar are connected at 60- 
foot intervals by crosscuts for the purpose of maintaining a 
flow of air through the entries to the working face. 

At a distance from the shaft, commonly 300 feet, such 
that the solid coal surrounding the shaft will be sufficient to 
protect the shaft from injury by surface subsidence, a pair of 
cross-entries is driven to the right and left of the main entries 
and at a right angle to them. These cross-entries vary in 
width from 6 to 21 feet, averaging 12 and the coal between 
them, called the cross-entry pillar, varies from 12 to 50 feet, 
averaging 27. 

Rooms are turned off at a right angle to the cross-entries 
at a distance of 50 to 150 feet from the main entries, and there- 
after at regular distances. The coal between the main-entry 
or the back entry and the first room is the main-barrier pillar 
and varies in width from 10 to 150 feet, averaging 46. 

The rooms varv in width from 15 to 43 feet. The room 

» 

necks vary from 6 to 21 feet in width and 6 to 25 feet in length, 
the average neck being 12 feet long and 12 feet wide. In wid- 
ening the rooms either of the two following methods is 
adopted : 

1. One side of the necks is continued in a straight line 
forming a side of the room. Tn this case the width of the 
room is gained bv driving off the opposite side of the neck at 
an angle either of 45 degrees or of 90 degrees from the direc- 
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tion in which the neck was driven, until the full width of the 
room has been reached ; 

2. An angle of 45 degrees or of 90 degrees is turned off 
each side of the neck, and when the full room width is reached 
the driving is continued parallel to the direction of the room 
neck. 

In a few mines rooms have no necks but are turned full 
width from the entry. 

The length of rooms varies from 100 to 500 feet, averag- 
ing 250 and the coal remaining between the rooms, called the 
room pillar, varies from 3 to 45 feet, averaging 19. Table 8 
gives dimensions of workings for the unmodified room-and- 
pillar mines examined. 

The mines in District I are operated on the longwall sys- 
tem but the unmodified room-and-pillar system is used exclu- 
sively in Districts Til, V, and VIII and in a great proportion 
of the mines of all other districts in Illinois. The wide range 
between minimum and maximum dimensions is an index of 
the great variation in roof conditions and difference in judg- 
ment of the management. The worst immediate roof in the 
State is in Districts V and VTTI. In District VIII entries are 
driven narrow but room pillars are commonly insufficient. 
In District V entries are much too wide and clean-up expense 
from roof falls is high. Room pillars are narrow and because 
too little surveying is done and oversight is lax there are fre- 
quent blows-through. The easiest immediate roof to support 
is in Districts III and IV. 

The mines in District VI are the deepest of those ex- 
amined and the heavy roof weight causes squeezes in mines 
with unsuitable pillar dimensions. A squeeze is the crushing 
of coal by the weight of the overlying strata insufficiently sup- 
ported by too narrow pillars. In one mine 85 acres were 
squeezed; in another 80. There have been from one to six 
squeezes in every unmodified room-and-pillar mine examined 
in this district and attempts to stop them have seldom been 
successful. In one mine in which they advance slowly, enough 
pillars are drawn ahead of a squeeze to cause a break: the 
roof weight is relieved and the squeeze sometimes is checked. 
In many mines where rooms are wide and room pillars nar- 
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row, squeezes travel rapidly and there is not sufficient time to 
draw pillars. Cog building and shooting the roof have often 
been resorted to, in one instance at a cost of $2,000, but these 
efforts seldom check a squeeze, which may continue till a fault 
or barrier pillar is reached. In one mine in this district 
operating on the unmodified room-and-pillar system every 
tenth room along the cross entries is omitted, leaving a pillar 
49 feet wide to check possible squeezes. 

In a few mines in District VI an east-west cleat in the coal 
is so pronounced that top coal will not stay up if rooms are 
driven north or south. In one mine formerly operating on 
panels, which made necessary the driving of rooms north and 
south, the system has been changed to unmodified room-and- 
pillar in order that rooms may have an east-west direction. 
Pronounced cleat is also found in some mines in District VII. 

The chief cause of squeezes in all districts is that too 
great a proportion of the coal is taken out on the advance 
working. Frequently after the first crosscut is reached in 
driving rooms the pillar is gouged, sometimes to the extent 
that the pillar between rooms is broken through. 

In District VII where the roof is in some places limestone, 
called "rock top", and in others shale, dimensions are often 
unsuitable under the limestone. In 13 of the 25 mines ex- 
amined in this district squeezes have occurred and they gener- 
ally began in a section where the roof was limestone. In 
many mines entries and rooms under rock top are too wide 
and pillars too narrow — a condition that has brought about 
squeezes which sometimes even jeopardized the shaft. In one 
mine a squeeze was brought on by turning rooms off the main 
air-course. Main entries 35 feet wide in places in which no 
timbering was done were found in this district. In one mine 
room pillars were so gouged under rock top that on 65-foot 
room centers the dimensions were : room width, 55 feet ; room 
pillar width, 10 feet, and in two mines squeezes causing sur- 
face subsidence occurred in sections where rooms were 30 feet 
wide and room pillars 5 feet wide. 

Slight variations of the standard unmodified double-entry 
room-and-pillar system are made in some districts as would be 
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expected where so great difference exists in thickness of 
seams, thickness of cover, and physical conditions of roof and 
floor. 

In District II the variable shale parting in the seam 
gives rise to two sets of conditions. Where the parting is 
less than 4 inches thick, the two benches of the seam are 
worked as one and the working faces in rooms and entries are 
6 to 7 feet high in places. Where the parting is over 4 inches 
thick the lower bench only is mined and the parting becomes 



Fig. 10. Arching of top coal in entries in District I) 

the mine roof. The lower bench averages 3% feet. Where 
both benches are worked and the bed is over (i feet thick only 
the lower (J feet of coal is mined, 8 to 12 inches of top coal 
lieing left. Where it is possible to leave top coal in entries 
the roof is arched, as shown in fig. 10. In driving entries the 
lower 3 feet of coal is drilled and shot off the solid; but all 
arching in the upper 3 feet is hand sheared, with the result 
that the top coal remains permanently in place and requires 
no support except where fractured by slips. Top coal is 
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arched in several districts in Illinois, but usually the arch is 
roughly formed by shooting, and the top coal is often frac- 
tured by the shots. Where the two benches of the seam are 
united but the coal is not over 6 feet thick the full thickness 
of the bed is mined, and the gray shale overlying the coal 
becomes the roof. In rooms, 2 to 4 inches of this shale is 



Fie. 11. Wing-room turned to avoid roll in District IV 

drawn or comes down with the coal. Where the lower bench 
only is worked, by the terms of the Illinois State Agreement 
between the Illinois Coal Operators' Association ami the 
United Mine Workers of America the miner brushes 14 inches 
of roof over roadways in rooms. The width of brushing 
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varies from 5 to 8 feet. The gob obtained is laid along both 
sides of the track. Numerous horses of micaceous sandstone 
and small faults cause difficulty in mining and add consider- 
ably to the cost of coal production. In places these horses 
are of great length, one of them extending throughout a mine. 
In driving through these, blasting with dynamite is done off 
the solid. 

In two mines in District III in the first room, number 1, 
on each entry the room-pillar crosscuts are closed by gob 
stoppings after the number 1 rooms have holed through; the 
line of number 1 rooms is kept open, thus providing two addi- 
tional air courses inasmuch as cross-entries are turned off 
both sides of the main haulage entry. 

Districts IV and VIII are characterized by many rolls 
• where the roof, either sandstone or limestone, cuts out the 
coal. The rolls make uncertain the total tonnage which can 
be extracted from any area, and they interfere seriously with 
any projected plan because they are expensive to cut through. 
In District IV where a roll is encountered in turning a room 
off an entry work on this room is stopped and a "wing-room" 
is turned off the adjacent room, fig. 11. The wing-room 
carries the side of the roll as a rib and follows its course until 
the room reaches the position it would have occupied if it had 
cut through the roll. It is then continued on its proper 
course. The floor in District IV is a fireclay which heaves 
badly even when dry. The principal cause of the heaving 
floor is insufficient pillar width. 

In one mine in District V triple main entries were driven, 
two for intake air and one for return air and haulage, as 
shown in fig. 12. The shale of the immediate roof is weak in 
District V, often containing coal fingers, and breaks quickly 
when unsupported in wide spans. The roof shale is drawn 
when it shows a strongly developed parting not over 4 inches 
above the coal ; but such a parting rarely occurs, and the coal 
bed is so thin that top coal cannot profitably be left in place. 
Consequently when subjected to changes of temperature and 
humidity in 'the air current the immediate roof spalls badly 
and as timber is used sparingly in this district both the 
danger of accidents and the clean-up expense are increased. 
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In some mines about 9 inches of bottom coal is left below the 
shale band bnt as this bottom coal is not of good quality, in- 
creased facility in shooting recompenses for the loss of the 
coal. The igneous dike in the district has not caused a modi- 



Fig. 12. Plan of mine in District V with triple moin entries 

fication of the system of mining, although it has added locally 
to the expense because of the greatly increased cost of driv- 
ing through hard rock. 

In an attempt to shorten the haul at one mine, in District 
VI pairs of cross entries are driven 600 feet apart. Rooms 
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an- turned off each entry of a pair, but are not advanced at 
an equal rate on both sides. Those whose direction is toward 
the hoisting shaft are stopped when they have been driven 
100 feet. Those whose direction is away from the shaft are 
driven 500 feet to hole through into the rooms 100 feet long 
from the adjoining entry. The immediate roof overlying the 
coal falls in slabs after short exposure to the air and from 18 
to 30 inches of top coal is usually left for a roof until rooms 
are driven up. 

In one mine in District VII to avoid paying yardage and 
to lessen the danger of a squeeze crosscuts between main and 
back entries and between cross-entries are driven wide and 
offset as shown in fig 13. In another mine in the same dis- 



trict narrow work is lessened and a small stopping provided 
for as shown in fig. 14. The crosscut is driven its full width 
of 21 feet from one entry, while from the other of the pair it 
is driven only (i feet wide for a distance of 12 feet. A large 
area of unsupported roof is left where this method is fol- 
lowed. 

An occasional instance of shearing the rib is found but 
the practice is not general. Shearing in a crosscut near an 
air shaft in a mine in District VII is shown in fig. 15. At this 
mine all narrow hand work is driven $ feet wide, and all nar- 
row machine work 10 feet wide. 

In District VIII as in District IV the frequent occur- 
rence of rolls has a marked effect on the manner of driving 
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rooms anil when a roll is encountered it is customary to 
change the direction of the room and to drive it parallel to 
the roll until the coal resumes its normal condition. Often 
it is necessary to abandon a room before it has been driven its 
normal length. In Districts IV and VII in several mines 
every second or third room pillar is left solid without cross- 
cuts for the purpose of limiting the number of rooms that 
can lie affected by any fire which may require sealing off. 

PANEL MINES 
In mines operating on a true panel system rooms are 
not turned off from the cross-entries, but, as shown in fig. 16, 



Fi<i. IS Stearin* llie ribs in District VII 

at intervals of 500 to 600 feet along the cross-entries pairs 
of room-entries, often called panel entries, are turned off at a 
right angle to the cross-entries. The solid pillar of coal be- 
tween the cross-entry and the first room, called the cross- 
harrier pillar, in Illinois varies in width from lit) to 150 feet 
and averages 56. The main barrier-pillar which is the coal 
left between the main entry and the ends of the rooms turned 
off those room-entries which are nearest to the main entry, 
varies in width from 20 to 150 feet, averaging OS. The mini 
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ber of rooms on a room-entry varies in Illinois from 12 to 35 
and averages 23. 

The obvious advantage of a true panel system is that 
each panel is surrounded on all sides by a pillar of solid coal 
and is a separate unit in operation. A squeeze occurring in 
any panel is confined by the barrier pillars, if large enough. 
The ventilating current can be regulated so as to supply air 
according to the needs of each panel and pillar-drawing can 
be more advantageously practiced, thus giving a higher coal- 
recovery. 

In Illinois some of the newer mines were opened on the 
panel system and some of the older mines which had been 
unsuccessful in preventing squeezes under the unmodified 
room-and-pillar system have changed their system to panel. 
There are, however, only a few mines operating on a true 
panel system with proper harrier pillars. In many mines no 
panel is maintained but rooms are driven to hole through, 
the main barrier pillar is gouged, and the cross barrier pil- 
lar is left so narrow that squeezes originating in rooms ride 
over it and travel to the main barrier pillar and to the solid 
coal at the entry face. Thus perverted this system is noth- 
ing better than a block room-and-pillar system and a typical 
mine plan of this type is shown in fig. 17. These mines, 
however, are called panel mines and they are listed as such 
in this segregation. This perversion of the panel system is 
the prime factor in the number of squeezes which have oc- 
curred in panel mines in Illinois. 

Sixty per cent of the mines listed by the Investigations 
as panel mines have had squeezes as against 46 per cent in 
the unmodified room-and-pillar system. The relative dimen- 
sions of the earlier room-and-pillar mines have often been 
retained in panel mines as shown in Table 9. Inasmuch as 
unusually bad roof is one reason for working on a panel 
system any gouging of pillars is certain to lead to a squeeze. 
The high percentage of squeezes in panel mines examined as 
compared with that in unmodified room-and-pillar mines is 
not an indictment of the panel system but is an adverse com- 
mentary on the bad management which allows pillar gouging 
and inadequate barrier pillars. 
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In one panel mine in District VI ribs are hand-sheared 
in all entries. In another, all entries are driven on two 
benches. The upper bench, 4 feet high, is carried 6 feet ahead 
of the lower bench, which is 3 feet high. In an 18-foot entry 
a cut wide enough for a man to work in is hand-sheared 6 
feet from the rib, and extends from the top coal to the lower 
bench. It is claimed that this method of entry driving is fast- 
er than undercutting with machines. In another mine, rooms 
but not entries are driven on two benches. 

PILLAR DRAWING 

Pillar drawing is not general in Illinois. The mineral 
resources of the State should not longer be subjected to the 
drain occasioned by the waste of 45 per cent of the coal in 
the seam through unsuitable or antiquated mining methods. 
In other states, notably western Pennsylvania, West Vir- 
ginia, and Maryland, almost complete recovery of the seam 
is being made by driving narrow rooms and leaving wide pil- 
lars, mining most of the coal in the second working. The 
small value per ton of the coal in the ground based on the 
purchase price of the coal rights is a factor in Illinois that 
makes for wasteful mining. At 100 dollars per acre for 
coal 6 feet thick the value per ton in the ground is approx- 
imately 1 cent per ton. Very much of the coal land now being 
worked has been purchased for a price a great deal less than 
100 dollars per acre. In a number of cases in Illinois where 
surface subsidence has followed a squeeze or the drawing 
of pillars the mining company owning only the mineral rights 
has had to pay damages greatly in excess of the value of the 
land. Companies that are financially able should, therefore, 
secure the surface right before beginning mining and sys- 
tematically take out all of the coal by working on the re- 
treating system or on some other system by which all of the 
pillars may be drawn. The surface can then be tiled and re- 
sold. The waste of pillar coal is due largely to a lack of un- 
derstanding of the comparative cheapness of pillar work and 
to the fact that if the space left by the removal of the coal is 
not filled with packing surface subsidence may occur with 
the removal of the pillars. In several districts the surface 



90 COAL M1XINU IXYEST1GATIOXS 

lias subsided over certain sections of some shallow mines so 
as to outline plainly the rooms in the workings below. Sub- 
sidence is sometimes gradual but it may take place rapidly. 
Within 36 hours after one squeeze the surface subsided 4 
feet over an area of ten acres. Houses have sometimes been 
damaged and fences and sidewalks broken as the surface 
settled. In several mines the cap rock over the coal is mis- 
sing in some places, and where the coal is removed clay and 
sand break through into the rooms or entries and sink-holes 
appear on the surface. 

In District II at one mine some pillar coal is recovered. 
In this mine adjacent rooms are driven up and the room 
pillar is drawn, where it has not been gouged, by taking a 
6-foot slice off each rib. It is said that one-half of the pillar 
coal is thus drawn. 



P) (b) (c) m 

Fig. 18. Method of drawing pillars in District III 

A very successful example of pillar drawing is found in 
the mines of the Coal Valley Mining Company in District III 
These mines are worked on the unmodified room-and-pillar 
system. After the cross-entry has been driven to the boun- 
dary and the rooms on it worked out, beginning with the 
last pillar on the entry, room pillars are drawn until the 
pillar between rooms 3 and 4 is reached. The room pillars 
between the main entry and room 4 are left as a protection to 
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the main entry and air course. The method of drawing pil- 
lars is shown in fig. 18. When the room is driven up full 
length a 12-foot cut is made at the face of the room through 
the pillar (Fig. 18, "a"). A slab 5 feet wide (Fig. 18, k4 a") 
is then shot off the side of the pillar, after which a slab 4 
feet wide is shot off the end (Fig. 18, "b"), and the pillar end 
is squared up again by shooting another slab 4 feet wide off 
the end (Fig. 18, i4 c"). The slabs shown in fig. 18, "b" and 
"c'\ are usually shot off with one 8- foot hole and a pop shot 
but occasionally a pop shot is unnecessary as the first shot 
sometimes breaks off the entire slab. The process is repeat- 
ed beginning again as in fig. 18, "d". The hard roof is easy 
of support and often stands before a break takes place while 
2T> to 2(X) feet of pillar is being drawn. When the roof weight 
becomes too heavy the roof breaks at the pillar ends but the 
cracking of the props gives ample warning of the break and 
work is discontinued until the roof comes down. The inter- 
val between the first heavy cracking of props and the roof 
break is usually not more than 12 hours. 

• 

A break line of about 25 degrees with the face of the 
rooms is roughly maintained. It sometimes happens that 
roof falls prevent the men from getting into the squared-up 
pillar ends to continue drawing as described above, in which 
case a 12-foot cut is again made completely through the pil- 
lar as was done at the face of the room when drawing began 
and with this new pillar end the procedure continues as be- 
fore. Very little pillar coal is lost from this cause. Mr. 
Carl Scholz, President, Coal Valley Mining Company, states 
that at mine No. 3 at Matherville not more than 4 per cent 
of the pillar coal is lost. 

The cost of producing coal is much less on pillars than 
on advance work in rooms. Room coal costs an average of 
$1.25 per ton at the pit mouth at the No. i> mine of the Coal 
Valley Mining Company and pillar coal, $1,015. This dif- 
ference in cost exists because track, yardage, bottom digging, 
and driving through rolls and slips, are very properly charges 
against room coal while there are no such charges against 
pillar coal. When pillars are drawn, therefore, the average 
cost per ton for the total production is materially reduced. 
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At this mine rooms are worked with one man at the face but 
two men are placed at each pillar and at the face of each 
entry. 

In District IV pillars are drawn in only a few mines and 
in these drawing is not done systematically but is confined to 
shooting slabs off the pillars where they are thickest. In 
nearly all mines in this district room-pillars are tapered to 
cross-cuts as shown in fig. 11. In one mine an attempt was 
made to draw pillars and track was laid along the rib but 
objections were raised by the miners to this position of the 
track and the attempt was abandoned. 

In District VI in some mines an attempt is made to draw 
pillars and pull top coal but it is doubtful if more than 5 to 10 









<«) (b) (o) (d) 

Fig. 19. Method of drawing pillars in District VI 

per cent of the top coal is recovered. It is usually pulled be- 
fore pillars are drawn. At one mine a fairly good recovery 
of it is made after rooms are driven up by making a cut in 
it 12 inches wide across the room at the face and a cut 5 feet 
long along each rib beginning at the face. Props under the 
block of top coal thus cut out are then pulled and the coal 
falls. After this block has fallen the cuts along the ribs are 
extended 5 feet further and the props are pulled under this 
second block letting the coal come down. This procedure is 
continued as far as possible along the room. In this mine 
about one-half of the top coal in the rooms is thus recovered. 
The most common methods of gaining pillar coal in Dis- 
trict VI are: (1) Taking a 5-foot slab from each rib, and 
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(2) making a cut about 18 feet wide through the pillar 
half-way between the cross-cuts required by law. The first 
method seems to be productive of squeezes inasmuch as the 
span of unsupported roof is widened by slabbing the pillars. 
The second method does not make a sufficient recovery. A 
more elaborate but seldom used method is shown in fig. 19. 
In this sketch "a" shows the pillar between the two cross- 
cuts; "b", the first cut through the pillar; "c", the second 
step in drawing; and "d", the pillar after drawing is com- 
pleted. There would probably be less waste if the blocks 
were divided into rectangles rather than triangles. 

Room stumps, if recovered, are not drawn till all rooms 
on the entry have been driven up and all room pillars drawn. 

LONGWALL MINES 

Nearly all of the longwall mines in Illinois are located in 
District I but there are 4 in District IV. They all are worked 
according to the advancing system. Whether the coal is 
reached by a shaft, slope, or drift, the entire seam is re- 
moved during the advance, the work progressing in a long 
continuous face as shown in fig. 20. 

In an Illinois shaft mine operated on the longwall system 
the workings may be likened to a wheel. The hub may repre- 
sent either the pillar of coal left to preserve the air and hoist- 
ing shafts, or the building about these shafts if no shaft pil- 
lar is left for roof support. The haulage ways maintained 
through the gob represent the spokes of this wheel, and the 
working face represents the rim. For some mines this 
wheel would be elliptical rather than circular. In a slope or 
in a drift mine in which the longwall system is used the work- 
ings could be shown by one-half of this wheel, either a semi- 
circle or a semi-ellipse. 

The greatest difficulty in starting longwall operations is 
in leaving the shaft pillar and establishing the longwall face. 
A common method of procedure in this district, after the 
hoisting shaft and air shaft have reached the coal, is to drive 
a main entry, as shown in fig. 21, from each side of the hoist- 
ing shaft for a distance of about 225 feet. From the airshaft 
two entries are driven in opposite directions at right angles 
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until the face has advanced about 100 feet from the shaft 
pillar; and after the face break has taken place there is a large 
area of nettling roof overhanging from and supported by the 
shaft pillar. Consequently the roof will break at the shaft- 
pillar. The subsidence of roof following this break continues 
violently for three weeks and more gradually for a year. 



Fie. 21. Entriel in shaft pillar in longwall mint 

Unless the entry-around-pillar is protected by a pack wall or 
eoal pillar, it will be closed by this first violent roof subsidence. 
After the entry-around-pillar has been established, openings 
II feet wide as shown in fig. Jl, which is a sketch of un actual 
shaft pillar, are driven into the coal face at intervals usually 
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pack wall. The method of blocking out the shaft pillar by 
driving narrow entries around it is in general use, but occa- 
sionally entries 27 feet wide are driven around the pillar, 
and two pack walls are built as the entry advances. One pack 
wall 12 feet wide is built alongside the shaft pillar, and one 
6 feet wide on the future long wall face, leaving a haulage 
road 9 feet wide between the two walls. The necessary open- 
ings through the walls are left for haulage. From the time 
when both hoisting shaft and air shaft reach the coal, 7 to 10 
months are required for driving entries through the shaft 
pillar and for blocking it out. Actual mining is not usually 
began until the entries-around-pillar are connected, inasmuch 
as there is no direct ventilation before the entries are holed 
through except by means of temporary air-boxes or pipes. 

An elliptical shaft pillar may be used instead of the rec- 
tangular. 

In nearly all new mines opened in the district a pillar of 
coal has been left around the hoisting and air shafts, but 
among the older mines occasional examples are found where 
no coal has been left to support the roof; a total coal extrac- 
tion having allowed the roof around the shaft to settle grad- 
ually till roof and floor meet. When no shaft pillar is to he 
left for roof support, as soon as the hoisting shaft reaches 
the bottom of the coal the horned set is placed on soft wood 
doorhead posts, about 12 by 12 inches in size, and the coal is 
removed from all sides of the shaft. The space left by the 
removal of the coal is filled with soft wood cogs called shanties, 
and with packs of brushing and mining rock. Through the 
gob a 7-foot roadway is opened up from each side and from 
each end of the shaft. The roadway props are sawed off at 
the top an inch at a time as the roof settles and new cap pieces 
are driven in. In some cases this sawing must be attended to 
daily and the roadways brushed every few days to keep them 
open. As the roof settles the packs and shanties are com- 
pressed and squeezed into the fireclay till roof and floor 
meet. The shaft bottom is then widened and timbered. 

The advantages claimed for removing the coal around 
the shaft are that the expense of timbering the bottom is 
reduced, and that the roof-weight begins sooner to ride on the 
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working face. Those operators who leave coal for shaft pil- 
lars admit these advantages but reason that the uncertainty 
of being able so to control subsidence that the shafts will not 
be thrown out of plumb when the pillar is removed is too 
great. After the shaft pillar has been blocked out and re- 
moved and the longwall face established the work progresses 
regularly in a long continuous line. From each side of the 



Fie. 23. Plan of longwall mine with auxiliary permanent entries 

centers of the openings which were left in the entry pillar the 
coal of the face is removed. In order to provide for haulage 
from all parts of the face to the shaft, roadways 9 feet wide, 
called rooms, are maintained as shown in fig. 20, by building 
pack walls of rock. These rooms are continuations of the 
openings through the entry pillar, and the pack walls pro- 
tecting them are usually 12 feet thick. When pack walls are 
first made they are often spaced 10 to 12 feet apart to allow 



MINING PRACTICE 99 

for bulging when the roof weight sets on them which causes 
□arrowing of the roadways. A track is laid to the face of each 
room. In order to save the expense of a road for haulage 
from the face of each room to the main entry in the shaft 
pillar, cross-entries maintained through the gob by pack walls, 
are turned off near the shaft pillar as shown in fig. 20 and in- 
tersect the rooms at an angle of 45 degrees. The second set 
of cross-entries is usually 225 to 300 feet from the first. This 
distance is maintained throughout the workings. 

This form of longwall working, often called the "Scotch 
46 degree system," prevails where no unusual conditions ob- 
tain, but various modifications of the system are found where 




Fie. 24. Method of working panel lonu wall. (After Ede) 



the seam dips steeply or where roof and floor characteristics 
necessitate a departure from the usual method. To provide 
a better haulage from the face in one mine where heavy tim- 
bering is necessary, entries are maintained from the shaft 
pillar as shown in fig. 23, bisecting each quadrant formed by 
the fonr main roadways, making eight main haulage ways in 
the mine. From both sides of these eight main roads at 225- 
foot intervals cross-entries an* maintained at an angle of 45 
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degrees. When the cross-entries from adjacent permanent 
roads intersect, one entry is continued and the other is 
abandoned. Every 1,700 feet along the left side of each of 
the eight main haulage roads is turned a haulage entry per- 
manently timbered. 

Where the coal seam lies in the LaSalle anticline its dip 
becomes as steep as 51 degrees, and the methods of work 
approach those of metalliferous mining. While the general 
longwall system of main and cross-entries and rooms on the 
45-degree plan is followed, a longwall panel is operated at 
the face as shown in fig. 24. The coal from all the face below 

Table 10. — Dimensions of workings in longwall mines 



,Pi 



413 39 400 by 600 225 45 45 42 9 9 8 

465 44 2S0 by 250 225 45 45 42 9 9 9 

398 42 550 by 550 240 45 45 42 9 9 9 

546 40 No pillar 200 70 70 i 42 10 10 10 

135 36 360 by 560 275 45 45 42 7 7 7 

100 36 150 by 300 225 45 45 ' 42 7 7 7 

200 37 350 by 450 ... . 45 45 42 8 8 8 

300 40 225 45 45 42 9 9 8 

Slope 42 320 : 30 30 40 8 8 5 



a cross-entry is thrown on a sheetiron chute (Fig. 25), down 
which it slides to the entry below, fig. 26. The chute is built 
of small sheets 3 feet wide and 8 feet long each having a flat 
hook at one end and a hole at the other to receive the hook 
of the next sheet. The chute is moved forward daily as the 
face progresses. In several mines cross-entries are driven 
off at an angle of 70 degrees witli the main entries for the 
purpose of increasing the size of the cog built to support 
the roof over the switches at the junction of main roadway 
and cross-entries. Table 10 gives dimensions of workings at 
each mine examined. 
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In all classes of longwall operation the same general 
method of filling the space left by the removal of the coal pre- 
vails. The rock obtained from brushing the roof, that which 
remains after building pack walls, and the clay obtained from 
undermining the coal are thrown behind the pack walls lining 
the roads. The space between the pack walls and also the 
waste material itself is called the gob. The gob area is usually 
filled with rock and clay to within 2 to 5 feet of the coal face. 
This loose rock and clay helps to support the roof and con- 



Fig 25. Face of longwall panel mine in dipping seam (photo by H. I. Smith, 
U. S. Bureau of Mines) 

trol the roof weight on the coal face. After the first break at 
the shaft pillar and face— if the gob area has been properly 
filled so that the roof weight rides on the face of the coal — 
other roof breaks occur every 2 inches to C* feet parallel to the 
coal face and extending upward away from the face and 
toward the gob as the face advances. The distance tietweoii 
breaks depends principally upon the character of the roof und 
the packing of the gob. With proper parking the distance 
between breaks should correspond to the width of coal brought 
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down. At the face of solid coal the cracks in the roof are 
difficult to see, and they do not become easily visible until the 
face has advanced 4 to 5 feet. 

The distance to which these mining breaks extend into 
the roof depends upon the roof material, but they rarely ex- 
tend more than 15 feet above the coal. The angle made by 
these breaks varies from 50 to 90 degrees from the horizontal, 
depending upon the roof material and the rate of settling. In 
summer when the face progresses slowly the cracks are more 
nearly vertical. 

The seam in the district is thin and the price paid the 
miner per ton of coal mined includes brushing the roof of the 
roadways to provide height for haulage. In the La Salle field 
the miner is paid 90 cents per ton of coal mined and he must 
take down 24 inches of roof over the roadways, but any sub- 
sequent brushing necessary is done by the company. In the 
Wilmington field the miner is paid 95 cents per ton of coal 
mined, but he must maintain the roof of his roadway 4 feet 
above the rail between a point 40 feet back from the face and 
the switch, provided this distance does not exceed 300 feet. 
He is not required to clean up any fall on this roadway which 
is not due to his failure to secure the roof properly. 

In each of the mines examined squeezes closing the work- 
ing place by filling them with roof material have occurred. A 
squeeze takes place when a room is driven ahead of adjacent 
rooms ; when a room is allowed to lag behind ; and most com- 
monly when defective pack walls have been built and the gob 
area has not been sufficiently filled with waste. The amount 
of waste necessary to be thrown back into the gob to insure 
safety from squeeze depends upon the conditions in the rooms, 
such as the thickness and character of the coal, the nature of 
the roof and the method of mining. The waste should fill the 
gob sufficiently to allow the roof to come down gradually 
without breaking off short at the face of the pack walls, but 
should not fill the gob so completely that it carries too much 
of the roof and does not throw enough weight on the face of 
the coal. The better the gob is packed, the better the coal 
'works. The width of the pack wall, called ' ' building, ' ' neces- 
sary to prevent the walls from squeezing out and filling the 
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roadway when the roof weight comes on them depends upon 
local conditions. The Third Vein District Agreement be- 
tween the Illinois Coal Operators' Association and the United 
Mine Workers of America in Article 1 provides: "The 
miner shall bnild 4 yards of wall at each side of his road, and 
if he has more rock than is required therefor he shall not 
load any of it until he has filled his place therewith. In case 
the miner has not rock enough to build his 4 yards he shall, 
at the request of the company, begin his wall 4 yards from 



Fir. 2d Chute in panel longwall mine in dipping seam (photo by H. 1. Smith. 
U. 5. Bureau of Mines) 

the roadside; provided, that the above shall not prohibit 
the miner, at his option, from beginning his wall at any great- 
er distance upon the request of the company." When some 
part of the face has been allowed to lag behind and the work- 
ing face has squeezed, the area is not usually cleaned up, but 
the face is diverted to pass around the squeezed area, some- 
times leaving a small block of coal in the gob. 

The effect of the subsidence of the roof upon the over- 
lying strata and upon the surface after the coal has been 
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labor probably one-half of the places in longwall mines con- 
tain only one miner. Upon the one miner or two miners, as 
the case may be, assigned to a place, is the charge of proper 
building of pack walls along the roadway of the room, and 
of proper gobbing of the space between the marches. 

When the bed is underlain by fireclay, beginning at the 
center of the roadway each miner picks out the clay under 
the coal and makes an undercut 8 to 12 inches high. This 
undercut sometimes extends 2 to 2% feet under the coal. To 
prevent it from falling on the miner while he is undermining, 
sprags are placed against the coal, spaced 6 to 8 feet along 
the face. To support the roof, props, as shown in fig. 27, are 
set 2 to 5 feet from the face and are spaced 6 to 8 feet apart. 
With an average depth of undermining, a good miner can 
undercut about 20 feet of face a day when working in soft 
clav 8 to 12 inches thick. 

When a car is to be loaded, that portion of the coal is 
taken which has been standing longest on sprags. These are 
knocked away from the coal with a sledge and if the gob has 
been properly filled so that the roof weight is riding on the 
face, the coal breaks awav from the roof and is readv for 
loading. If the coal sticks to the roof and does not break 
when the sprags are knocked away, it is pried down with 
wedges driven by a sledge between the roof and the coal. 

The operators in the district report that under reasona- 
bly good conditions of longwall mining, approximately 80 
per cent of 1 14-inch lump is produced ; but with varying physi- 
cal characteristics of roof, coal, and floor modifications of 
mining procedure are found. These modifications may be 
disadvantageous to the operator by increasing the amount 
of slack and may endanger the life and limb of the miner by 
increasing the number of falls of coal and roof. 

If the fireclay usually underlying the coal is absent and 
the floor material is sandstone, or if the fireclav is much over 

» 

18 inches in thickness, undermining is done in the coal itself. 
The amount of slack made by undermining the coal is large. 
The practice is further undesirable in that it increases the 
number of gob fires because more fine coal is thrown into 
the gob with the waste. 
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To save time and labor the miner often neglects to sup- 
port the coal on sprags until the usual two feet of under- 
mining is completed, but he makes a cut 4 to 8 inches deer> 
and pries down the undermined coal with a pick, or wedges it 
down. This method does not allow the slow breaking of the 
coal by roof weight ; consequently more accidents occur, and 
more slack and smaller coal result than when full under- 
mining is insisted upon. Enforcement of spragging would be 
a distinct advantage to the miner and to the operator. The 
disproportionate number of accidents in the district in ratio 
to its tonnage would be decreased, and 10 to 15 per cent more 
lump coal would be made if proper undermining were en- 
forced. 

Tablk 11. — Blasting in long-wall mines 
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Is coal shot down? 



v 

O 

a 



N 

c7; 



1 ! No 

2 : Under nigger heads 

3 Under black shale only. 

4 Yes 

5 Yes 

6 No 

7 ; Yes FF 

8 i Under black shale only. FF 



FF . 
FF . 
FFF 
FF . 



Explosive used in 
brushing roof 



be o 

C U 

C «- 



c 



None :Both . . . 

Black powder Clay . . . 

40 per cent dynamite . . do . . . 

Black powder Coal . . . 

40 per cent dynamite Clay .. . 

. . do . . do. . . 

60 per cent dynamite . . do . 



Black powder 

35 per cent dynamite 



do. 
do. 



9 Yes : FF 

10 No 30 per cent dynamite Both . 

11 No (45 per cent dynamite . . do. 
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Mine run 
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Drill holes 
in coal 
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2/, 
4 
5 
4 



4 
4 
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1 Figures furnished by operators. 
9 Over 1J4 inches. 
• Over % inch. 



If niggerheads make up part of the roof and if the floor 
contains rolls, explosives are used to bring down the coal. 
In this district black powder is used unnecessarily in several 
mines. The effect of its use is illustrated in one mine where 
owing to niggerheads in the black shale roof the coal is shot 
down in a small section of the mine. Ten per cent more 
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slack results in the section where shooting is necessary than 
in the other sections of the mine. The roof is injured by the 
blasts and is made difficult to support at the working places. 
Table 11 gives data on blasting in longwall mines. 

No longwall undercutting machines are used in this dis- 
trict. 

Inasmuch as the coal seam contains many pyrite concre- 
tions which if thrown into the gob with the waste or built into 
the pack walls might, it is believed, cause gob-fires, an at- 
tempt is made to separate this " sulphur" from the shale and 
clay. The Third Vein District Agreement between the Illi- 
nois Coal Operators Association and the United Mine Work- 
ers of America provides in Article VII that "no sulphur 
shall be put in the building or march without the company's 
permission. When the rock is loaded out the sulphur shall be 
loaded with it. When no rock is loaded out the sulphur shall 
be left along the roadside, except that where the company so 
elects, the miner shall load it properly and receive therefor 
15 cents per car, if the average coal capacity is less than 1,500 
pounds, and 22 f„ cents per car where larger cars are used." 
In spite of this agreement considerable sulphur is thrown in 
the gob. 

STRIPPING MINES 

The stripping system is used where the overburden can 
be removed economically from the coal by a steam-shovel or 
other mechanical means, thus exposing the coal which is then 
quarried. 

In the Danville district the removal of overburden from 
coal lying at depths of 20 to 30 feet below the surface has 
been practiced for a longer time and more extensively than 
it has in any other district in Illinois. Beginning in I860 
with the primitive method of exposing the coal by removing 
a very shallow overburden by means of scrapers dragged by 
horses the process developed slowly, horse scrapers being 
replaced about 1900 by the drag-line steam-shovel. Later, 
standard shovels were substituted for the drag-line and they 
in turn, were replaced by revolving steam-shovels in 1910. 
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The methods of stripping now employed in the district 
differ in the path which tlie shovel follows while digging, in 
the manner in which the top soil is removed from the shah- 
overlying the coal, and in the disposal of the spoil. In one 
method the shovel makes a continuous cut about oO feet wide 
in a circle around the area to be stripped and the coal exposed 



Fie 29. Steam- slmvrl iIukmik "hak nurlmnl.-n 

behind the shovel is mined. The shovel having completed the 
first circle begins a second jii!-1 inside the first and conliinio 
tu move in circles with constantly decreasing diameters. 

In the second method, the shovel instead of trnvi-liinr in 
a circle goes forward and hack across the property in parallel 
straight lines, a haulage-way for disposing of the material 
mined being maintained at one side of the property. 
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Where the shale overlying the coal is to be used for the 
infactnre of brick or for other purposes and is overlaid by 
Mil, the soil is first removed by hydraulicing. As fast as the 
60*1 is mined, the top soil for 50 feet from the edge of the 
bank of the cut is washed off into the pit left by the removal 
of the coal. For washing off the top soil hydraulic monitors 
Under a pumping-head are used as shown in fig. 28. The 
amount of top soil washed per eight-hour shift varies with 
the material removed; in tight ground 100 cubic yards may be 
the total for eight hours; in loose ground, 2,000 cubic yards 
may be washed off. Fig. 29 shows the shovel digging the 
ahale overburden and exposing the coal after the top soil 
has been washed off. Tn blasting stripped coal, holes 2 1 - 
indies in diameter are drilled 12 feet apart at a distance of 
£ to 9 feet from the face. These holes are drilled with a 
Jmnd auger or with an air drill, the air being furnished by 
'.% portable compressor. The average charge of powder is 
: ■"'■ 1% pounds per hole, and the average gain per 25-pound keg 
of powder is 250 tons. 

At one stripping mine in the district the steam -shovel 
digs a permanent haulage-way along one side of the area to 
-• be stripped. At the end of this haulage cut a "thorough-cut" 
v about 50 feet wide is made along the boundary of the property. 
♦ The exposed coal is mined behind the shovel as shown in 
+ Mgm 30. When the thorough-cut reaches the property line 
jjjr fte shovel turns around and digs the overburden from another 
p; fltrip about 50 feet wide depositing the spoil in the pit made 
j[\%jr the removal of the coal exposed by the thorough-cut. 

f" Fiff. 31 shows a steam-shovel which elevates the spoil 

by a belt-conveyor and deposits it along the side of the shovel 
" eat. This has been replaced by a revolving steam shovel with 
r m very long beam. 

i\ The total cost of mining coal by stripping the overburden 

& Varies on a daily output of 300 tons per day from 40 to r>n 
Stents per ton loaded on the cars. 

^ Stripping is also done in District VI near Pu^ioin where 

^*be overburden is removed with horse-scrapers. In District- 
J and VII steam-shovels are used for stripping. 



DRAINAGE 

Coal mini's in Illinois arc not troubled with large <|uanti- 
•■-* of water. (ienerallv the shallowest mines are the wettest 
~*-au*e surface water seeps through the roof or, where the cap 

• -Ht in larking as in some places in Districts II and IV. sand 
*:>«i mater How into the mine through eaves to the surface. 
Tr.«* most water recorded in Illinois is in a mine in District II 
wf*re approximately 1,(MM>,000 gallons |>er l!4 hours How into 
■!> mine through caves. This water is pum|>e<l out through 
•irill hole* by two automatically -started electric turbine pump> 

• ' "JBO gallons per minute capacity; two stationary electric 
;-';mp* of 1W gallons i>er minute capacity; and live portable 
*>etrir pumps discharging 70 gallons per minute. Water 
fl'iWfK into mine mines through channels in the floor under the 
-»al. Often the onlv sources of water in Illinois mines are 
•h* hoisting and air shafts and sometimes the faces of rooms. 
If the water collects in swamps in entries and it is necessary 
- ' install pump* inhy they are usually operated by electricity. 
-**inai by air. The main pumps at the shaft bottom arc 

•ially operated by steam but sometime* by electricity, air, 

• gasoline* 

The nource of the water at the shaft >ump can usually be 

' «i bv its character. Where the water is acid it has been 

i* rived principally from seepage and its aridity is caused 

** the solution of iron sulphate; where it i> neutral cbemi 

»'ly it is surface water whirl) lias >cepcd through the jdiafl 

* r*etly into the sump. At one mine it is suflicientU pure to 
rt* to the mules which an* stabled umleitrmuiid. 



n i' 



BLASTING 

At the present time almost one-half of the coal output of 
Illinois is produced by the dangerous and wasteful meth- 
od of shooting off the solid. The charges of powder in the 
drill-holes are far in excess of the amount allowable for min- 
ing coal safely and the tonnage of slack coal produced by over- 
charged shots is needlessly high. 

In District I (Longwall) powder is used at the face only 
occasionally, hence only mines other than longwall are con- 
sidered under this caption. 

No difference is apparent in blasting practice between 
mines operated on the unmodified room-and-pillar system and 
those operated on the panel system. 

In local mines blasting methods are usually bad and 
shooting off the solid prevails wherever blasting is done. 
Holes 12 feet deep in a 5 foot seam are not uncommon. In a 
few shallow mines especially in District III no shooting is 
done, and the coal is brought down by wedge and sledge. 
Vertical cuts about 18 inches wide and 2 feet deep are 
made in the coal at 15 foot intervals and an undercut about 3 
inches high and 2 feet deep is made along the face. Steel 
wedges are driven between roof and coal at 3-foot intervals 
and the coal breaks away in large blocks. The longwall sys- 
tem can not be used at these mines because where the coal is 
removed under any considerable area of roof, caves extend to 
the surface and sand and water pour into the mine. For this 
reason no attempt to draw pillars is made at these mines. 

Shooting off the solid in shipping mines is done in every 
district although less in District VI than in others. The 
general custom throughout the State in mines where shoot- 
ing off the solid is practiced is to shoot off the weak rib, that 
is, off the rib presenting the greater area of free surface. 
Three to seven shots constitute a round. At a mine in Dis- 
trict III shooting in rooms is done off the solid but one-half 
of the face is kept about eight feet in advance of the other 
half. The small amount of powder required per ton of coal to 
gain the rear half of the face is offset by the amount neces- 

(114) 
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sary to bring down the tight coal of the advanced half. Shoot- 
ing off the solid should be abandoned in Districts V and VI 
where the combination of explosive gas and dust renders the 
practice especially dangerous. 

At the mines examined 22 tons of coal were gained per 
keg of powder as against 101 tons per keg after mining ma- 
chines. Table 12 gives data for the practice in solid shooting 
mines. The percentage of coal undercut by machines is in- 
creasing too slowly. Table 13 gives comparative data on 
coal cutting and blasting conditions in Illinois since 1900. 
This table does not show the decrease in amount of powder 
that should be expected from the increased use of coal cut- 
ting machines. 

Table 13. — Coal cutting data since 1900 1 



YtMX 


Total 


Per cent mined 


No. mining 


Tons of coal per 




production i 


by machine* 


machines 


keg of powder 

i 


1900 


25,153.929 


22.2 


430 


40.7 


1910 


48,717,853 


37.3 


1289 


35.7 


1912 


57,514,240 


44.4 


1581 


38.9 


1913 


61,846,204 


48.8 


1689 


40.9 


1914 


60,715,795 


51.8 


1828 


42.3 



1 Shipping mines only. Compiled from Thirty-first Annual Coal Report of 
Illinois. 



Electric chain, air puncher, and few pneumelectric under- 
cutting machines are used in the State. Puncher machines 
are usually found at mines of moderate production where 
mules are used on the main haulage. At mines equipped 
with electric haulage electric mining machines are usually in- 
stalled. The chain-breast machine is commonest in Illinois, 
but the chain short-wall is rapidly growing in favor. At the 
mines examined the average number of tons of coal undercut 
per day per machine is 113. The puncher machine usually 
undercuts from 40 to 90 tons per day and the chain-breast 
machine from 135 to 200. The average chain machine will 
supply coal for 15 loaders. Table 14 gives blasting data for 
mines undercutting the coal by machines. 
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The usual method of supplying air to puncher machines 
is as follows: From the surface 9-inch mains run down 
the pipeway in the shaft to a receiver placed 300 feet from 
the bottom of the shaft. From the receiver a 6-inch line is 
run to the face of the main entries and this 64nch line is 
tapped by a 3-inch branch running to each pair of croBB- 
entries to the rooms. 

Fig. 32 shows a typical method of placing shots after a 
puncher machine. 






PLAN 
Fig. 32. A method of placing shots after puncher undercutting machine 

The face which is undercut by chain machines is sap- 
posed to be snubbed for a depth equal to one-half the depth 
of the undercut. Snubbing usually is only 18 inches deep, 
however, and the height of face snubbed varies from 18 to 
24 inches. In No. 6 seam the face is snubbed to the blue band. 
Fig. 33 shows a common method of placing holes after chain 
machines where black powder is used and fig. 34, where per- 
missible explosives are used. The position of drill holes and 
their number vary between wide limits. The usual practice 
with chain machines is to use one-third pick bits and two- 
thirds chisel bits. In District IV seam No. 5 has always been 
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considered tiard and in this district only chisel hits arc used 
in the chain. 

In a mine in District VI where entries are driven on two 
benches, shooting is done with size F black powder, and the 




Fie. M Method ">( placing holes whew iwffiiiss.il >l« i- sploshes are uwd 

holes are arranged as shown in fig. lEi. At another mine in 
this district all holes are drilled with air-drills. 1'nless the 
miner desires to point his own holes all holes are pointed by 
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the drill-runner. The operator of this mine states that on ac- 
count of the differential in wage scale he finds no advantage 
in the use of power drills. 

Hydraulic mining machines have been tried in one or 
two districts but the machines did not perform successfully 
on account of the strength of the coal and the lack of cleat. 

There are used in blasting coal annually in Illinois about 
32 million pounds of black powder and about one million 
pounds of permissible explosives. The standard sizes of 
black powder according to the Revised Mining Statutes of 
Illinois are the following: 

Name Size in inches 

CCC Through 40/64 ; over 32/64 

CC Through 36/64; over 26/64 

C Through 27/64; over 18/64 

F Through 20/64; over 12/64 

FF Through 14/64; over 7/64 

FFF Through 9/64; over 3/64 

FFFF Through 5/64; over 2/64 

The larger the grain, the slower combustion proceeds 
and the slower does the force of the explosion develop. The 
sizes in ordinary use in Illinois range from CC to FF. In a 
comparatively soft material like coal it is obvious that FF, a 
•'quick" powder will have a greater shattering effect than 
the coarse-grained CC which rends more than it shatters. 
With a quick powder too much slack coal is made, but since 
the gross-weight law went into effect FF is the favorite pow- 
der with the miners. The waste of lump coal resulting from 
its improper use in too large quantities has been very great. 
This is especially true in undercut coal where the size of the 
powder is usually too small and the weight of the charge too 
great. With explosive gas in quantities large for Illinois and 
with an explosive dust the use of a long-flame explosive in 
Districts V and VI should be abandoned. Xearlv everv mine 
in these districts has had one or more fires and explosions 
caused by the flame of black powder igniting feeders of gas 
near the face. As tested in an unyielding steel cannon tin* 
flame of black powder will extend more than three times as 
far into the open air as the flame of an equivalent shot of 
permissible explosive, and in coal, owing to the quick action 
of the permissible, the drill hole will be enlarged and in many 
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cases the flame will not emerge from the hole. In order to 
ignite inflammable gas and dust mixtures a high temperature 
acting through a certain length of time is necessary. The 
flame temperatures of all explosives are higher than is neces- 
sary to ignite these inflammable mixtures, and the duration of 
black powder flame is much longer than the minimum for an 
ignition. The flame of permissible explosives in proper 
charges properly detonated is of such short duration that it 
does not ignite these mixtures. The quantity of permissible 
used for a shot should not exceed iy 2 pounds. 

In Illinois only nitroglycerin powders are used. They 
contain free water or an excess of carbon for the reduction 
of flame temperature and usually contain salts that decrease 
their strength and shattering effect. They detonate easily 
and are very little affected by moisture. The explosive is 
usually purchased in cartridges 6 to 8 inches long and 1% 
inches in diameter. In one mine a test showed that 25 pounds 
of a permissible gained 180 tons of coal and 25 pounds of 
black powder 91 tons. Permissible explosives are, therefore, 
cheaper for the miner, as 25 pounds of black powder cost 
$1.75 and 25 pounds of a permissible explosive $2.45. It is 
generally supposed that a permissible explosive with its great- 
er shattering effect gives a larger per cent of slack coal. This 
depends in a great measure upon the manner in which it is 
used and the physical characteristics of the coal. Used pro- 
perly a permissible does not make more slack. 

The use of permissibles is fortunately increasing in 
Districts V and VI. The amount used in Illinois during the 
last four years is, as given in the Coal Reports of Illinois : 

No. pounds of per- 
Year missible explosives used 

1911 243,099 

1912 328,075 

1913 603,420 

1914 930,596 

A Co-operative Bulletin by J. R. Fleming, U. S. Bureau 
of Mines on "The Use of Permissible Explosives in the Coal 
Mines of Illinois," will soon be published. 

In 90 per cent of the examined mines which shoot off the 
solid shots are fired with fuse but in mines undercutting the 
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raal 60 j>er cent of the shuts are tired with squibs. In Dis- 
trict IV shots formerly were fired by squibs in the mines 
examined but as numerous accidents occurred through miners 
or shot-firers returning too soon to the faee to discover the 
cause of missed shots fuse was substituted. 



Fig. 35. Method <»f shooting with two bcnchr* 

With fuse and squibs in black powder and witli fuse and 
«-aps in permissihles about 1 per cent of the holes misfire. 

Fireclay makes good tamping but it is easier to use 
bug dust, that is pick or machine cuttings, for filling dum- 
mies than to dig clay from the floor. Bug dust is often 
used for tamping although its use is forbidden by t In- 
state law. The usual custom throughout the State is to use 
2' 3 feet of tamping in holes charged with black powder or 
((ermissibles. 

To blast without shot-firers or in mines not free from gas 
in Illinois requires the restriction of the weight of a charge 
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of black powder to two pounds. In many cases this restric- 
tion is not observed. By relying on large quantities of powder 
per round the miners are becoming less skillful in placing 
their shots. At one mine where two men were killed bv a 
blown-out shot a drill hole was measured eleven feet in length 
and three inches in diameter. At many mines the number of 
tons of coal gained per keg of powder has decreased from 25 
to 16 since the introduction of shot-firers. The miners drill 
longer holes and put in heavier charges when they do not fire 
their own shots and when consequently they are not exposed 
to the danger resulting from blown-out shots. The excess 
of powder above that necessary to bring down the coal shat- 
ters it producing an unnecessary amount of slack, cracks the 
roof increasing the danger of accident from roof-fall, and 
causes fires at the face. 

Carelessness in filling cartridges is common. The men 
can see better with their lamps on their caps than when 
their lamps are at the required distance from the cartridge. 
Occasional explosions of powder while the miner is opening 
the metal keg with a pick emphasize the danger of this general 
custom. In District VI much of the powder is purchased in 
paper kegs but in other districts the metal keg is preferred. 

For the transportation of powder from the top to the 
partings, special cars have been built at some mines. Several 
explosions of powder during transport in the last two years 
resulting in loss of life and partial wrecking of the mines 
emphasize the need of specially protected cars for the deliv- 
ery of powder to the face. 

Fires at the face after shooting are frequent in Districts 
V and VI at mines where black pow T der is used and at these 
mines fire-runners are employed to inspect the blasted coal 
after shooting. In some mines 20 to 30 fires start after each 
shooting. There are no fires after shooting with permissibles. 



TIMBERING 

The difference in mining methods between the longwall 
and room-and-pillar systems makes it impossible to compare 
timbering in District I and the other districts consequently 
timbering in District I (Longwall) will be discussed sep- 
arately. 

TIMBERING IN LONGWALL MINKS 

The continued settling for a considerable period of time 
of the strata overlying the coal in longwall mines makes tim- 
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hcring can l>e extended only to that point where the nr*1 

rapid and violent settling has ceased, and it is not usitnl 
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to extend permanent timbering to any point until the face has 
been advanced beyond it for at least two years. Roof breaks 
destroy the cohesion of the shale and large masses of rock 
must be supported by timber so that the collars of the three- 
piece gangway set must be heavier than those ordinarily used 
in room-and-pillar entries. For usual timbering with ordin 
ary roof conditions an 8-inch cross bar is supported by 6-inch 
legs. The legs are battered iy 2 inches for each vertical foot 
between rail and cross bar. Under bad roof the entry is usually 
closely timbered as shown in fig. 36. The frames in this illus- 
tration have white oak legs 8 inches in diameter and 10-inch 
white oak cross bars. These frames are spaced on 6-foot 
centers, and the top and sides of the entry are lagged with 
split and round props 4 to 5 inches in diameter. 

When it is necessary to support the increased area of 
roof resulting from turning off a cross entry from the main 
entry, or from turning rooms from a cross entry, cogs called 
"branch cogs' ' are built with props. These cogs are filled 
to two-thirds of their height with waste rock and mining dirt 
They are not completely filled because it is necessary to aljow 
for settling of the overlying strata which crushes the cog 
as the weight comes on it. A cog built 4 feet high above the 
floor will in 18 months be crushed to a height of but 18 inches 
above the floor. If cogs were entirely filled with waste rock 
and dirt they would offer too much resistance to roof subsi- 
dence and the roof would "cut" at the cog. This roof caving 
would increase the danger of accidents from roof falls and 
would add to clean-up expense. 

Article V of the Third Vein District Agreement states: 
"The price for turning a room where the company does the 
brushing and builds the cog shall be $5, and where the miner 
does the brushing and builds the cog the price shall be 
$8,747, the company to have the option of method." Besides 
the branches at entry and room junctions two other wide 
roof areas must be supported, that is, the shaft bottom and the 
lyes, called partings in room-and-pillar mines. In this dis- 
trict the timbering of the bottoms does not generally differ 
from the timbering of the bottoms in room-and-pillar mines. 
The roof is supported by props alone, by timber-sets, by 
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masonry, or by steel I-beams. In one mine in which pillar 
coal was removed, after roof and floor met the bottom was 
widened and timbered with 10 by 12-inch frames spaced on 
4-foot centers and lagged with 3 by 12-iuch planks. No 
trouble from roof cutting has ever been experienced in this 
mine. 

In a few mines the inner lyes are in abandoned rooms 
bat generally the lye is formed by widening the entry at the 
desired location. The UBual width of a lye, as shown in fig. 
37, i*« 14 feet. Ten-inch collars and legs are used for the tiin- 



Fig. 37. A typical lye in a Ion K wall mint 

ber nets which are spaced fi feet apart. The lye in Jig. 37 is 
75 feet long and provides storage for 13 cars on each track. 

Where a soft wet fire clay several feet thick underlies the 
coal it is sometimes necessary to build short cogs ax a foun- 
dation for the legs of the frames in the lyes. A cog of 4-inch 
props is usually constructed 3 feet high and 4 feet square. 
On the top of this cog, a 3 by 12-inch plank 4 feet long is 
placed. The bottom of the leg rests in a notch cut in this 
plank. As the roof weight settles on the frames the cog is 
pushed into the clay and the settling is gradual and con- 
tinuous. 
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The high temperature of the return air current in long- 
wall mines is very favorable to fungus growth. The heavy 
and expensive entry timbers on the return fail through decay 
in from 2 to 4 years. In one mine preservative treatment 
is given to the timber used on the main roads. At this mine 
the life of an untreated white-oak collar averages two years 
on the intake and less than one year on the return. Treated 
timbers have already been in service on the return for three 
years without sign of decay. The timbers to be treated are 
peeled and sun-seasoned. Before taking them underground 
they are painted with a heavy coat of carbolineum. The coat 
of labor and carbolineum for treating two legs 7 feet long 
and 6 inches in diameter, and one collar 6 feet long and 7 
inches in diameter, is 16 cents. The cost of the untreated 
timbers is 45 cents. 

The cost of timbering in longwall mines where conditions 
of roof and floor are so widely different varies with each mine. 
Total cost of timbering varies from 5 to 8 cents per ton of 
coal mined. At that mine in which the total cost of timbering 
was 8 cents, the cost of face props was 6 cents per ton of coal 
mined. A mine producing 1,450 tons a day employed 8 day- 
timbermen and used daily 1,500 props, 70 cross bars 7 feet 
in length, 50 bars 8 feet in length, and 2 bars 10 feet in length. 
Props 3y 2 or 4 inches in diameter are usually bought. Prom 
y 2 -cent to 1 cent per linear foot is paid for props and the 
number used per ton of coal mined varies from iy 2 to 3. 

Table 15. — Cost of mine timbers in District I 

Length Diameter Average cost 

Feet Inches Cents 

!>.... 8 ~ ~~ 15 

7 8 16 

8 10 80 

10 10 125 

14 12 190 

The expense of cross bars increases rapidly with in- 
creased diameter and length of span. Table 15 gives aver- 
age cost in the longwall district of mine timbers of various 
diameters and lengths. These figures do not include the 
cost of placing in position but refer only to the timbers as 
piled on the surface. 
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ROOM-AXD-PILLAR TIMBERING 

Timbering in unmodified room-and- pillar and panel mines 
in Illinois is characterized by excessive waste in spite of the 
steadily decreasing timber supply and constantly increasing 
cost of mine timber. Generally no attempt is made to save 
room props by pulling them after rooms have holed through 
and props are abandoned even though they could easily be 



pulled at small cost. The high cost of white-ouk props of 
.standard 4'/»-inch diameter for lengths up to f> feet has led 
to the false economy of buying props of poor quality and 
smaller diameter. This is especially true in District V where 
many operators buy shipments in which less than one per 
cent of the props are white-oak. the remainder consisting of 
red oak. water oak, elm, hickory, sassafras, and hemlock 
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with an average prop diameter of only 3% inches at the 
small tip. 

At very few mines is preservative treatment given per- 
manent timbers, and these mines are principally in District 
IV. At one time in this district where loss by decay has. 
been heavy timbers are treated with one gallon of creosote 
per cubic foot. Untreated round, white-oak timbers with a 
small end diameter of 10 inches cost 10 cents per running 
foot. The treated timber at the pit mouth costs 17 cents per 
running foot. At two mines in District IV carbolineum is 
used; at one where crossbars have broken after decay the 
timbers of all new sets are treated with it ; at the other, it is 
being used on new shaft sets. 

In the newer large mines in the State where there is a 
heavy roof load with frequent failure of timber crossbars 
steel I-beams are substituted for timber. Steel is not used 
to any extent for roof support in Districts II and III but it 
is used extensively in District VI, in several mines in Dis- 
tricts IV and VIII, and in a few in Districts V and VIL 
The standard I-beam of structural steel which combines a 
high degree of resistance to bending with minimum weight 
of metal has proven well fitted for use in mines. Steel I-beams 
can often be purchased at second hand from the wrecking 
companies in the large cities for a cent a pound. An average 
estimate for new I-beams in place is 3 cents per pound includ- 
ing labor cost. Where much rock work must be done the cost 
is higher. At a mine in District IV where considerable rock 
work was necessary in placing sets an entry-set composed 
of a 10-inch 35-pound steel I-beam 16 feet long on 8-inch 
white-oak legs costs approximately $20.00 in place. The cost 
of setting timber and steel collars is about the same. The 
standard relation in Illinois between span and diameter of 
round white-oak crossbars or size of steel I-beams is : 

. . , Diameter of .round Size and wcight of Steel 

Span in feet white-oak timbers I-beams 

in inches 

\0 l / 2 pound; 4-inch 
8 6 or 

18 pound ; 8-inch 

17% pound; 6-inch 
10 7 or 8 or 

18 pound ; 8-inch 
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18 pound ; 8-inili 

40 pound ; 8-incli 

40 pound ; 8-incli 

52 pound; 12-incli 

52 pound; 12-incli 



Witb this relation frames are usually spaced on 2^>-foot 
centers. Eight-inch diameter rough white-oak legs are used 
with spans of 8 and 12 feet and 10-inch legs are used for 



Fie. 39. Inl.y end of concrete -lined bottom 

greater spans. It is not certain that fur entry timbering 
steel legs are economical. The cost in place of a 4-inch 2H- 
pound steel leg 6 feet long is approximately $5.00. An K-im-h 
round white-oak leg 6 feet long costs about SO cents at the pit 
month. Inasmuch as sets fail in the crossbars when not sub- 
jected to lateral presure and the labor cost of replacing a leg 
is small the ase of steel legs may entail an unnecessary ex- 
pense. 

Old railroad and streetcar rails are used as crossbars in 
Districts IV, VI, A'H and VIII. Old rails have been pur- 
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gradually reduced till at the crest of the arch it is 12 inches. 
A gob filling is packed between the arch and the roof. The 
length of concrete bottom on each side of the shaft is 1G5 
feet. The concrete was made in the following proportions: 
1 Portland cement; 1 sand; 4 washed gravel. Proportions 
for concrete which are frequently used for massive work are: 
1 Portland cement; 1 washed sand; 4 sifted cinders. Fig. 40 
shows the point of the pillar at a cross entry in a mine in 
District VI. The coal pillar is cut back 20 feet and the roof 
at the point is supported by a solid concrete pier. The chief 
object in removing the coal at pillar points and building brick 



Fie. 41. Cog timbering at parting 
or concrete piers is to provide a substantial tout' support 
which will not be knocked away if hit by a trip which happens 
to leave the track when rounding the curve. 

In a few large mines other than longwull timber is used 
instead of concrete where a large bearing surface is desired. 
At one mine where wide partings are built the roof is sup- 
ported by cogs 8 feet square built of li-inch props, as shown 
in fig. 41. These cogs are not filled with gob and are weaker 
than filled cogs used in longwall mining in Illinois. 

In entries in nearly all mines the support under bad roof 
jo the 3-piece entry set. either with two long legs, with i ne 
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tended 110 feet along the main entry. Fig. 44 shows the 
method of timbering the entry in the caved area. The frames 
shown were set on 494-foot centers. 

In many of the mines examined in Districts II, IV, VI, 
and VII top coal was left where the immediate roof over the 
coal was thick black shale. Top coal prevents variations of 
temperature and humidity from affecting the shale of the 
roof proper, which spalls badly when exposed to the air. As 
a rule where no top coal is left the shale falls with the coal 
or is drawn. Where there is less than four inches of shale 
between the coal and the cap rock it is drawn. Where the 



Fiii. 43. Alternation of good and bad roof 
shale is over 4 inches thick it is propped in some mines, but 
in others it is drawn unless it is over 2 feet thick. 

In District II where the two benches of the bed are united 
and the coal is over 6 feet thick, top coal is left up in entries 
and the roof is arched. In this district no timber is used 
in entries under top coal except where it is broken by slips. 
Where the lower bench only is mined the roof is supported 
by three-piece timber sets having 8-inch crossbars and (>- 
inch legs. White oak is generally used for entry timbering. 

In rooms in Illinois the variations in propping are as wide 
as are those in entry timbering. The roof may be limestone 
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or hard shale requiring no propping or top coal may be left 
or the roof may be clod with such slight cohesion that it breaks 
at the prop or it may be black shale so difficult of support 
that it requires cross-bars on props. 

A mine prop is supposed to have one inch of diameter 
for each foot of length but this relation seldom obtains, the 
diameter usually being less than in this ratio. The cost of 
props increases rapidly with increasing length and the pre- 
vailing prices in Illinois are : 

Length in feet Cost in cents per prop 

5 5 

sy 2 6/ 2 

6 10 
6/ 2 13 

7 17 

8 25 

9 30 

At each mine examined several rooms were chosen 
as typical and inspected carefully. The width of a room was 
measured and the number of props in place counted in a 
measured length. From these data the number of props per 
100 square feet of roof was calculated. Table 16 gives figures 
concerning props in rooms for each mine and average number 
and cost of props per 100 square feet of roof for each dis- 
trict. 

Dicipline at the face is lax and in every mine examined 
rooms under dangerous roof were found in which the nearest 
prop to the face was 20 feet distant from it and in many 
mines the distance w T as over 50 feet. No man under shale 
roof should be allowed to work 20 feet ahead of his last prop. 
Many miners will not use sufficient care in propping un- 
less compelled to do so and the greatest need for safer min- 
ing is more face bosses. In Districts V and VIII this need 
is especially apparent. It is difficult to understand the oppo- 
sition to a provision in the State Mining Law T for a fixed 
number of face bosses for each hundred men employed. 

In rooms in District V the number of props is inadequate 
for safe roof support and the miners are not compelled to 
keep their props close to the face. In District VIII the 
necessity for close propping is obvious because the numerous 
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8.1 


44.6 
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93 
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24.8 




94 


7.6 


41.8 




95 


5.0 


37.5 




97 


6.3 


44.1 
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3.7 
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1 Including cross bars. 

* Few props except at clay vein*. 
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"niggerheads" or "sulphur-balls" which protrude from the 
roof have little cohesion to the roof shale. 

The cost of props per ton of coal and the total timbering 
cost per ton of coal are difficult to ascertain on account of the 



Fie 44. Timbering in caved area in District VII 

different segregations of cost items at mines in the State. The 
number of props purchased per ton of coal varies from 2 
to 12 depending upon roof conditions. The figures as sup- 
plied by operators for cost of props vary from y 2 -cent to 2 
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cents per ton and the total timbering cost from 1.5 to 6.5 
cents. 

Depth of cover and system of mining in mines other 
than longwall seem to have no effect in the amount of tim- 
bering necessary. The character of the immediate roof is 
the chief factor in determining whether little or much tim- 
bering shall be done. 



ACCIDENTS 

In the year ended June 30, 1912, only 7 accidents at coal 
mines in Illinois occurred on the surface. Dangerous roof 
insufficiently supported, the presence of explosive gas, non- 
enforcement of the State Mining Law, insufficient oversight 
of working places, and failure to clean the roadways are all 
reflected for each district in the number of accidents per 
1,000 employees (Table 17). In District V there is explosive 

Table 17. — Accidents per 1000 employees 

------ — DISTRICT 



II III IV V VI VII VIII 



Fatal 


1.0 


0.0 


3.6 


1.2 


5.8 


2.6 


; 2.3 


4.5 




16.8 


10.7 


5.4 


2.8 


13.4 


1 11.5 


10.2 


14.7 


Total 


17.8 


10.7 


9.0 


4.0 


19.2 


14.1 


12.5 


19.2 



gas with insufficient inspection of working face and a treach- 
erous roof with scanty timbering. In District VIII the chief 
factors in the high accident record are the dangerous roof and 
failure to keep props close to the face. In District I miners 
do not put enough sprags under their coal or enough props 
under the roof at the face. 

District IV has the best accident record in Illinois be- 
cause it has a good roof and very little explosive gas. 

In Table 18, District I with its very low production per 
underground employee and its high accident ratio produces 
the fewest tons per accident. 

The causes of accidents to employees as given in Table 
19 compiled from the Illinois Coal Report show the source 
of danger in each district. From an analysis of this table it 
is evident that the miner's place in all districts and espec- 
ially in Districts I and VIII should be inspected more fre- 
quently each day to insure the proper placing of props and 
sprags; that a more efficient and frequent examination for 
gas should be made in Districts V and VI and in some parts 
of District VTT: that the operators should be compelled to 

(142) 
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through any cause they may have a safe place of retreat 
where communication with the surface can he maintained. 
Thin refuge chamber, shown in fig. 45, a photograph of the 
interior, and in fig. 46, a sketch showing the method of eon- 



i onffiludinol Section through Center 

Flii Mi. Sketch ol liiMltrnriHiIld rvlllKC ili.imlaf 

st ruction, is lined with concrete and closed by nn nir lock 
protected with steel explosion- proof doors. A hole S inches 
in I'lismeter is drilled from the surface into the chamber 
which is 7 feet high. 2* feet long, and Hi feet wide. The 
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shale roof of the chamber is supported by six concrete pil- 
lars two feet square. An empty powder can placed in the 
mouth of the drill hole shows its position in fig. 45. Through 
the drill hole fresh air can be pumped to the chamber and sup- 
plies can be lowered. Refuge chambers in coal mines are an 
admirable precaution and at least two should be built in 
every mine, particularly in mines in southern Illinois in 
which explosive gas and dust are found. 

The state of Illinois has provided three Mine Rescue 
Stations at which crews are maintained for rendering as- 
sistance in case of explosions or mine fires. A number of 
mining companies also maintain rescue and first aid crews 
and equipment. 



PER CAPITA PRODUCTION OF EMPLOYEES 

The factors which enter into the total amount of labor 
necessary to produce the tonnage of each district are : Nation- 
ality of employees, thickness of seam, system of mining, per- 
centage of tonnage undercut, character of roof, daily tonnage 
of mines, and the extent of preparation of coal for market. 

In analyzing Table 20 which contains data on daily per 
capita production of employees it is noticeable that District 1, 
the longwall district, produces only 2.1 tons per day per em- 
ployee and only 2.8 tons per day per face worker. This low 
production is due partly to the method of mining but prin- 
cipally to the thin seam which in this district averages 3 feet, 
2 inches in thickness. Longwall mines in District IV in a 
seam 4 feet, 8 inches thick average 3.5 tons a day per em- 
ployee and 4.2 tons a day per face worker. It takes the 
same amount of labor at the face in longwall mining to gain 
a slice of coal 3 feet, 2 inches thick as to gain one 4 feet, 8 
inches thick. 

In Districts II and 111 the mines are all small and the 
average number of tons a day per face worker is high be- 
cause in District II almost all the coal is undercut and in 
both districts the labor is chiefly American, English, ami 
Scotch and the coal is easily mined. In Districts IV, V, VI, 
VII, and VIII, in which the mines are of larger capacity, 
the percentage of undercut coal is the chief factor in high per 
capita production although the number of men employed in 
rescreening plants and washeries, thickness of seam, and the 
nationality of employees are minor factors in Districts VI, 
VII, and VIII. 

The coal mining industry is now in a critical condition 
in Illinois. The principal cause of the present depression is 
that it has been too easy to open a mine The Mining Inves- 
tigation Commission of the State of Illinois in its report to 
Governor Charles S. Deneen, March, 1!M1, said: 

•'The number of shipping mines in Illinois is greatly in 
«• x«*css of the number required to supply the maximum demand 
for Illinois coal. This has resulted in the actual annual aver 

(147) 
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age running time of all mines operating in Illinois for sev- 
eral years past being materially less than two hundred days 
per year. With a more reasonable adjustment of mining 
capacity to the greatest possible maximum demand (which 
is entirely feasible in so far as the commercial or physical 
considerations are concerned) it should be possible for the 
mines to be operated an average of at least two hundred and 
fifty days per year. The result of this condition is that all 
of the mine employees in Illinois (now about seventy thous- 
and) are idle on an average at least sixty days per year 
more than need be if there were a reasonable adjustment of 
ruining capacity to the fullest trade requirements. 

Stated in another wav, the entire force of mine em- 
plovees is idle one-fourth of the time thev should be able to 
work after making all allowance for unavoidable idle time. 
This has the same effect as though one-fourth of them were 
idle all the time. In other words, fifteen thousand men, in 
effect, are idle throughout the entire year, but held in the 
mdustrv bv the attraction of the excessive number of mines 
nominally in operation. This is an enormous economic waste." 

On account of the lack of a uniform system of accounting 
it is difficult to make comparisons between the 1 cost of similar 
nitrations in different districts and to adjust selling quota- 
tions for the different fields according to actual costs. The 
books of many operators do not segregate the cost items for 
different phases of mining operations so that the profit leaks 
can be discovered. 



VENTILATION 

The causes of mine-air pollution are: respiration of men 
and animals; gases from the use of explosives; fumes from 
miners' lamps; absorption of oxygen by coal and pyrites; 
exudation of gas from the seam ; emanations from excrement ; 
decay of timber; coal dust from mining operations, etc. These 
factors often combine to impoverish mine air and render it 
injurious to the health of the miners. The problem of pre- 
venting excessive pollution of the air is, therefore, very im- 
portant. 

The fundamental difference between the longwall sys- 
tem and the unmodified room-and-pillar and panel systems 
necessitates separate discussions of ventilation in longwall 
mines and in mines other than longwall. 

VENTILATION OF LONGWALL MINES 

The ventilation of mines operated on the longwall sys- 
tem presents few difficulties, and the problem of supplying 
air to the men at the working face is easy of solution. In 

Table 21. — Comparative temperatures in longwall and room- 
anti-pillar mines 
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La Salle 
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76.9 


Benton 


Room - and -p i 1 1 n i 


40 


53.9 


64.9 


Glen Carbon 


do 
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56.9 
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lrmvi ill! Longwall 


43 


55. 3 


75.5 


Average for re 










and-pillar 


Room-and-pillar 


42 


55.4 


66.5 



Mk _ 

room-and-pillar mining, the faces of the rooms, that is, the 
working places of the minors, are outside the direct flow of 
the air current except when the face of a room is at the point 
where a cross-cut is driven through the room-pillar. In 
(ISO) 



VENTILATION 151 

longwall mines the air current always flows along the work- 
ing face, as shown by fig. 20. More physical discomfort is 
suffered by the longwall miners, however, because the tem- 
perature at the face of the longwall mines is greater than at 
the face of room-and-pillar mines. This is shown in Table 
21 which gives return air temperature for mines under both 
svstems. 

This table shows that during passage through the work- 
ings of a longwall mine of average size the ventilating cur- 
rent undergoes an average rise in temperature of 20/2 degrees 
above that at the bottom of the downcast shaft. In a room- 
and-pillar mine of ordinary extent of workings the air cur- 
rent has its average temperature raised 11.1 degrees F. 
while passing through the mine. This average difference 
throughout the year of 9.1 degrees between the temperatures 
of longwall and room-and-pillar mines is largely because in 
the former a much smaller quantity of air with lower velocity 
passes over more men and lamps. Sometimes the gob fires 
in longwall mines increase the tein]>erature. When mining 
is done in the clay under the coal few gob fires occur because 
then not much coal finds its way into the gob. (Job fires are 
more frequent where undermining is done in the coal be- 
cause everv condition necessarv for spontaneous combustion 
is then found in the gob about 15 feet from the face. The 
necessarv factors are : 

Fine particles of coal. 

Finely divided iron pyrites. 

Moisture. 

Air confined in the interstices of the gob. 

Initial heat produced perhaps by roof pressure on the 
gob. 

Where the gob is not heated to the point of combustion 
its temperature may be raised considerably by the oxidation 
of coal and pyrites. Because the presence of air is necessary 
for this process gob fires do not occur much farther behind 
the face than twentv feet as hevond this point the settling 
of the roof has packed the gob so tightly that air is excluded. 
That sufficient heat is developed by a few gob fires to brinir 
about the increased temperatures at the Imurwall face i> 
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shown by a temperature reading of 84 degrees F. taken at the 
face 10 feet from a gob fire after the air current has passed 
the sealed-off fire, and by a reading of 73 degrees F. taken at 
the face 100 feet distant from the fire before the current has 
passed over it. 

The cost of removing sulphur from the mine varies from 
% to 1% cents per ton of coal mined. Fires in the gob of 
longwall mines are easily sealed off. The usual method is 
to build around three sides of a fire a solid wall of roof rock 
leaving the gob which has been packed by roof settling as the 
fourth side. A lining of fine sand is placed inside of the wall. 

The sand is usually brought into the mine for this pur- 
pose and stored underground to be ready for immediate use 
when needed. Including cost of sand the expense of sealing 
off a small gob fire approximates $25. In some mines road 
dust instead of sand is used for sealing off fires and serves 
the purpose as well because road dust consists principally 
of inert shale pulverized by car wheels on the track and by 
the feet of men and animals on the roadwavs. If a fire occurs 
from 5 to 20 feet from the face between two rooms, it is 
reached in some mines by digging through the burning gob 
which is then loaded out if possible before sealing off is 
begun. This method of walling off is regarded as very effic- 
ient because the sand or road dust packs remain effective for 
at least two months and before the end of this period the 
fires are extinguished. 

Very little marsh gas is found in longwall mines, although 
occasionally pockets are discovered in small sand deposits im- 
mediatelv above the shale roof. Wherever it thus occurs it is 
quickly diffused in the air and becomes so dilute that no cap 
is shown by a testing lamp. 

Roof falls caused by the expansion and contraction of 
roof material on account of temperature changes are numer- 
ous, because cracks extend several feet into the immediate 
foof. Two of the mines examined heat the intake air in 
winter to keep the temperature more constant and also to 
prevent the formation of ice in the intake shaft. The amount 
of roof fall is in this way lessened. In one of these mines 
the exhaust steam from the fan engine is put into the down- 
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east air shaft through a 4-inch pipe and as a precautionary 
measure against a temperature so low that exhaust steam 
could not keep the shaft free from ice, a lj4-ineh pipe for 
live steam also runs into the shaft. It is seldom necessary, 
however, to use this live steam. In the other miue the live 
steam is sent down the intake shaft through a 3-inch pipe, 
which leads to a cylindrical radiator 7 feet in diameter placed 
at the bottom. 

The necessity for artificial humidification to prevent coal- 
dust explosions has not been apparent in longwall mines. In- 
asmuch as all the coal is removed from the seam as the face 
advances and as the excavation is filled with waste rock the 
only sources of supply for coal dust are the daily working face 
of fresh coal and the spillings from the pit cars. In room-and 
pillar mines the ribs of the entire workings and sometimes 
also the roof and floor are of coal and the spalling of this 
coal furnishes a cumulative supply of dust that becomes con- 
stantly drier and more explosive. The coal dust from mining 
at the face in longwall mines is covered with shale and clay 
within a few davs after it is made so that there is no accumu- 
lation of it. The dust brushed from the ribs of longwall 
mines is not inflammable. The analyses of samples thus taken 
show* that the dust consists principally of shale or other 
inert matter. Table 22 gives the average of analyses and of 
pressures developed in the explosibility apparatus for 14 sam- 
ples of longwall rib dust collected in the haulage ways. 

Table 12:2. — Comparison of longwall and room-and-pillar rib 

dust on haulage wags. 

«tJ W K • 

Proximate analysis of coal — First: 5.5 «Jf 

"A§ rcccivr<l with total moisture. 2 .5^} 

x „ . Scc«in«i: "Drv" or moisture fre«. !Tu 

Yf:~:«» *.,*•«.« Number .5 *V ►» • 

M.n.ng sy»tem 5a mplc* ! Z 2. Ls^ 

. , . Volatil. ■ Fixe! , . $ ^ £*S '' 

Moisture nia ttcr carh.ni Ash £ 5i-r - 

. . „ 14 J 3.45 14 68 <>77 75.1 1 0.175 
A%rra K e longwall 14 \ , )ry 1M9 7 , 77g0 

Typical room-and-pillar r 5 54 34^9 3921 20.17 4.760 
mine in «outh ern Illi nois 3 \ ]) n . 3904 41.51 2156 

The high average temperature of the air in longwall 
mines decreases the relative humiditv ami considerable mois 
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ture is absorbed from the dust of ribs and roads so that, un- 
less additional moisture is supplied by seepage water or by 
sprinkling, the dust of the roadways becomes very dry. In 
a few longwall mines the haulage roads are sprinkled at inter- 
vals varying from one week to three months. 

A co-operative bulletin on the character of the dust in 
Illinois mines will soon be published. 

VENTILATION OF MINES OTHER THAN LONGWALL 

Explosive gas is found in every district in Illinois but in 
Districts II, III, IV, and VIII gas is found in active 
workings usually only in roof caves and at slips and in small 
quantities in abandoned areas. In these districts an occasional 
accident occurs by ignition of small bodies of gas in these 
areas. In Districts V and VI and in the northeast part of 
District VII, however, the subject of ventilation is a vital 
one inasmuch as there have been serious explosions of gas 
and dust in many mines resulting in much loss of life and 
destruction of property. The disastrous explosion at the 
Zeigler mine in 1905 and the fire in 1908 and the explosion at 
the North mine, Royalton, in 1914, will be recalled by those 
familiar with Illinois mining history. Frequent explosions 
of less magnitude in other mines, many of them resulting in 
loss of life and all of them entailing great expense in recover- 
ing the mine or a portion of it, have caused these districts to 
be regarded properly as dangerous. The mines less than 100 
feet deep seem to be comparatively free from explosive gas. 
As the rock strata of the shallow cover are broken and in 
places eroded, the spaces left by rock removal being filled 
with sand and clay, much of the gas in the bed has escaped. 
Where the bed lies at depths greater than 100 feet it is usually 
undrained and contains the greater part of the gas originally 
formed in it. Mallard states that gas impregnates a coal 
bed just as water impregnates a porous substance and that 
its escape results directly from a difference of pressure be- 
tween the interior and the exterior of the mass. The highest 
pressure of gas in the solid coal which was recorded by Dar- 
ton in this district was 33 pounds per square inch although 
the pressure is probably higher in certain areas. However, 
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a difference in pressure of u few pounds only is sufficient to 
set op a steady flow of gas from the coal into Hie workings. 
The actual volume of gas found in the return air current at 
any time will depend chiefly upon the number of active work- 
ing places in the mine unless the bed contains large storage 
basins of gas, that is, it will depend upon the area of fresh 
coal face exposed daily. This statement is borne out by Dar- 
ton's findings. In one mine 41H feet deep with a daily produc- 
tion of 2,300 tons lie records 181 cubic feet of methame per 
minute in the return air current when the mine was operating 



Fifi 47. Explosion-door in four relet, link st<i|ipinf£ in District V 

and "S cubic feet per minute after a suspension of 5 to 15 
days. " In the flat-lying undisturbed Illinois beds, depth over 
2ti0 feet does not seem to be a factor in the amount of gas 
in the bed. 1 " 

The presence of large volumes of gas ran not lie predicted 
for any area unless it is known by previous workings that tin- 
area is one in which the coal is broken by structural movement 
no that it acts as a reservoir for a considerable suirotitidiinr 
area of the bed. In the deeper mines of this district, however, 
there is a continuous emanation of gas from the fresh coal nod 
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this mine that a much greater floor area will he covered in the 
future. In the small quantity bought for experimentation 
calcium chloride cost $13. per ton. This cost will be consider- 
ably less if the salt is bought in large quantity. Provision is 
made at another mine in this district for the expansion of an 
explosion wave, the idea being to prevent the propagation 
through the main entries of a local explosion in a room or 
entry. An explosion door (fig. 47) is built into every eighth 
stopping along the main entries. This door is built of two 
thicknesses of one inch shiplap boards, and swings vertically 
on a one-inch iron rod. Uprights and casings are built into 
the stopping. The width of the door, 4 feet 3 inches, is the 
same whatever the width of the crosscut, but the height varies 
with the stopping. 

In District VI at one mine water is piped to the face of 
every room and the ribs, roof, and props of every room arc 
hosed before shooting. In a few other mines the ribs of 
entries are hosed every two weeks. In another mine the haul- 
age roads are ballasted with ashes. It takes 7(> cubic feet of 
ashes to cover 40 linear feet of road. When the road bed 
becomes covered witli coal dust more ashes are sprinkled on 
it The roads are sprinkled with water nightly. In this 
mine an explosion which killed 8 men died out for lack of 
explosive dust after traversing a short stretch of entry in 
which ash ballast had been used. 

A bulletin dealing with the explosihility of coal dust in 
Illinois mines is in press and will soon be ready for distribu- 
tion. 

The subject of humidity of air in Illinois mines has been 
covered in Co-operative Bulletin S3, U. S. Bureau of Mines, 
The Huiniditv of Mine Air, hv R. Y. Williams. The humid- 
itv of return air in Illinois mines throughout the vear aver- 
ages !M> per cent and the temperature averages 154 degrees 
F. The average humidity of the outside air in Illinois is 
72 per cent and the average temperature .VJ degrees F. 
The moisture gained by the air current is extracted from 
the ribs and where there is no seepage of water the moisture 
is obtained from the dust on the ribs. Mumiditieation of 
mine air is attempted at a few mines. At two mines in 
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In District VI in three mines exhaust steam from the fan 
engine is turned into the intake air-shaft in winter to prevent 
the formation of ice in the shaft. At one of these mines the 
exhaust steam is carried over a radiator heated bv live steam. 
The radiator is made of 1,000 feet of lVj-inch pipe. One of 
the mines using exhaust steam reports that it causes roof to 
fall badlv. 

In District VIII exhaust steam was turned into the air- 
shaft at one mine to prevent the formation of ice. 

At the mines examined in other districts the onlv water 
introduced into the mine is in sprinkling the haulageways for 
the purpose of laying the dust. This procedure aids very 
little in humidification of the air but adds to the efficiency of 
the mules by temporarily lessening the amount of dust thrown 
up by the passage of cars and by the feet of men and animals. 

At most mines in Illinois the fans are always run as 
blowers but in a few thev exhaust in summer and blow in 
winter, and in the vicinity of Pana thev always exhaust. The 
quantity of air delivered by the fans usually is small in some 
mines the amount being less than 25,000 cubic feet per minute. 
The average mine with about 1,500 tons dailv output usually 
has a ventilating current of approximately 50,000 cubic feet 
per minute. There are only a few mines in Illinois at which 
the ventilating current supplies 200,000 cubic feet per minute 
and these mines are nearly all in the gassy District VI. The 
fan at one of the mines examined in District V has a capacity 
of 200,000 cubic feet. 

Although at most mines enough air is delivered by the 
fan to provide the legal amount in proportion to the number 
of men and mules underground stoppings are often so inef- 
ficient that only a comparatively small amount of air reaches 
the last cross-cut on the entries or arrives at the working face. 
At many mines a large percentage of the air blown by the 
fans into the air-shaft short-circuits through the leaky stop- 
pings into the return air. Tn one mine with lumber stop- 
pings, a careful study by J. T. Kyaii. l\ S. Bureau of Mines. 
showed only 12% per cent ventilating efficiency. Frequently 
only 20 per cent of the air supplied by the fan reaches the 
last cross-cut. A co-operative bulletin by R. Y. Williams. 
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stoppings a day. One l(M)-pouii(l sack of wood-fibre costing 
$10. per ton f. o. I), mine will cover one stopping 8 by 10 
IWt. Berkytt lath bought in lengths to fit a mine car costs 
$15.«">0 per thousand board feet. At a mine in District VII 
stoppings are built of shiplap with shale, slack, and fireclay 
hanked on each si«lo of the lumber stopping. 
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FlC 52. Arrangement of plant f«»r making concrete Mockv (After K<»s. ) 

Pyrobar stoppings are found in several mines. I'yrobar 
is a gypsum block made in two sizes: lL' by .'!() by 4 inches and 
12 by 30 by l."> inches, and to decrease the weight three longi- 
tudinal core holes are made in the blocks. The block 4 inches 
thick has a compressive strength of 1T>4 pounds per square 

Tahlk 24.— Total cost of compUtvd stop/tinff 

■ ■{ Mir fac« l\ : Muck 

■ o*t of manufacture in cent* 5.58 4% 

t'oM of building in cents 5.1)4 4.48 

Total laid cost in cents 10 nj 44 

inch and the block ~> inches thick a strength of Kill pounds, tin* 
greater compressive strength of the block five inches thick 
being due to greater thickness of its walls. The four-inch 
WiK*k weighs 12 pounds per square foot of surface and the 
five-inch block, HIU pounds. The price of the four-inch block 
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Table 25. — Material and initial cost of stoppings 
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sifted cind- 


6 


11.4 


• • • 


To replace expanded 
metal and wood fibre 






ers 










Concrete 


1 cement; 2 
sand ; 5 slack 
from floor 


14 

i 


15.0 


• ■ • 






Brick coated 














with cement 




4 


16.6 


• • • 


Brick cost $9 per M. 






delivered. One man 














builds one stopping 7 














feet by 12 feet in 2 














days 




Tamped gob 




72 


5.4 


• a • 


Cost of transportation 
of gob not included 




Tamped gob 




144 


7.0 


• • • 


Cost of transportation 
of gob not included 


VII 






i 










Concrete 


1 Portland 


8 


10 6 


Sby 8 






blocks 


cement; 6 

crushed 

cinders 






by 16 




VIII 


Concrete 


1 cement; 5 
unsifted 


8 


25.1 


• • • 








cinders 








H 
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is four cents per square foot, f. o. b. Fort Dodge, Iowa. The 
Pyrobar block is well adapted to mine stoppings and fire seals 
in dry mines where it is not subjected to heavy roof settle- 
ment. The blocks can be sawed into desired sizes with a hand 
mr, The mortar used in building stoppings with this ma- 
terial lias a gypsum base and costs $6.50 per ton. Two men 
can build three 6 by 12-foot stoppings in eight hours. In this 
district a 6 by 12-foot stopping in place costs $6.50; about 
nine cents per square foot of surface. Fire seals can be built 
easily and quickly with these blocks which are fire resistant. 



Fig. 49 shows an efficient brick stopping in a mine in 
District VI. This stopping has one course of brick laid on 
the broad side. The rib, roof, and Hoor are cut away for a 
depth of 6 inches to provide a tight joint. In the center a 
stiffener course is laid at a right angle to the other bricks. 
Mortar is made of 1 part Portland cement and 3 parts sand. 
After the bricks nre laid, both sides of the stoppings are 
plastered '/o-inch thick with this innrtnr. A 7 by 12-foot stop- 
ping is said to cost $12. 

In another mine in District VI stoppings are built of con- 
crete with unusual ingredients. One part Portland cement is 
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mixed with 2 parts sand and 5 parts slack shoveled from the 
floor. The larger pieces of coal in the slack are picked out by 
hand. Stoppings with this mixture in good condition were 
noted which have been in place 11 years. 

Monolithic concrete is extensively used for stoppings in 
the larger mines. Concrete stoppings are not always insert- 
ed deeply enough in the ribs, roof and floor and consequently 
sometimes allow air to short-circuit around them. Fig. 50 
shows a stopping in District V with blocks set in cuts deep 
enough to provide a good joint. The cut is made about 2 
inches wider than the bearing side of the blocks, and the joint 
in rib, roof, and floor is packed with cement mortar with the 
proportions, 1, Portland cement; 3, sharp washed sand. The 
rib cut is 14 inches deep. 

The usual aggregates for concrete blocks or monolithic 
concrete are : graded gravel, sand and crushed limestone, sand 
and uncrushed cinders, crushed cinders. At the No. 1 mine 
of the Superior Coal Company at Gillespie the system for 
making concrete blocks is very efficient. The blocks which 
are made on the surface are proportioned as follows : 1 Port- 
land cement; 4 crushed cinders. The mould makes with one 
filling a block 8 by 8 by 16 inches and another 8 by 8 by 8 
inches. Two men can make 300 moulds per day, which is 
equivalent to 450 blocks 8 by 8 by 16 inches, as the 300 smaller 
blocks are equal to 150 of the larger. The mixer and mould 
are illustrated in fig. 51. The arrangement of the plant is 
shown in fig. 52. A cinder crusher delivers cinders under 
1*4 -inch mesh and a 6 II. P. Westinghousc motor operates the 
crusher and the mixer which handles 1/5 of a cubic yard per 
batch. The cost of manufacturing concrete blocks at this 
mine and delivering at the pit mouth is in cents per block: 
Labor 1.08, material 3.88, total 4.96. Each block has 0.888 
square feet of face and, therefore, the cost per square foot of 
face is 5.58 cents. 

To obtain a proper set the blocks are ripened on the sur- 
face for two weeks. To estimate the cost of a stopping in 
place, costs of material transportation from the top to the 
required location in the mine and of stopping construction 



Tablk 2t>. — Ventilating equipment of mines producing less 

than 10f)n tons daily 



Hittrict 



No. !*cam 



II 



Ml 



1 and 2 



IV 



."> 



V 



\ II 



(> 



c 



s. 



X 

i 

C 



2 900 

3 /Sit 

4 550 

5 400 

6 900 

7 800 

8 700 

9 200 

12 150 

14 3<X) 

15 800 

17 500 

18 850 

19 850 
22 30 
24 350 

26 900 

27 550 

28 950 
32 550 

34 650 

35 275 

40 700 

41 325 

42 750 

48 800 

48 800 

69 500 

78 8(N) 

81 800 

83 800 

87 8(K) 

89 4<X) 

90 5(K) 



I 

^*2J I of air shaft 
c c I in clear 






465 
398 
546 
135 
100 

200 
300 



i 



Type of fan 1 



Fan 
v 

e -2 



u 



I 



125 
135 
160 

210 
69 
70 

60 
40 

1% 
170 
150 
68 
200 
162 
270 
365 
570 

761 
761 

290 
140 
200 
140 
707 
85 
160 



8 by 12 

5 by 9 
8 by 10 

6 by 12 
10 ft. diam 

8 by 16 
6 by 6 
6 by 7 

8 by 10 
4\ by 7\ 
8 liv 12 



6 
8 
8 
4 
6 



by 12 
liv 10 



by 
by 
bv 



12 
8 



8 b> 15 

6 by 14 

5 b> 10 

6 by 9 

5 b> 10 

6 bv 8 



4} by 
6 bv 



/ 

8 



5 by 10 
5 bv 10 



5 

/ 

»» 
/ 

6 

6 

6 

6 



by 

I'V 
by 

l»y 

by 
liv 



10 
16 
14 
16 
8 
8 



°Z 






bv 12 



Capell 10 4 

Paddle-wheel 8 4 

Paddle-wheel 20 10 

Paddle-wheel 20 6 

Crawford & 16 4 
: McCrimmon 

i Paddle-wheel 

! Paddle-wheel 10 

! Crawford & 19 4 
McCrimmon 

Paddle-wheel 16 4 

Paddle-* heel 16 4 

Robinson 6 2\ 

Paddle-* heel 18 4 

Robinson 10 4 

Paddle-wheel 12 3} 

Paddle* heel 6 2\ 

P-ddh- wheel 6 4 

Sturtcvant 6*] 4 

Paddle-wheel 12 4 

Paddle-wheel 20 7 

Paddle-wheel 10 4 

Paddle-wheel 12 4 

Paddle-wheel 12 6 

JefTery 6 3} 

Stevens 10 2 

Duncan 15 3 J 

Paddle-wheel 10 3 

Paddle-wheel 18 4 

Paddle-wheel 16 4 

Paddle-wheel 20 5 

Paddle- wheel 16 4 

Paddle-wheel 14 4 

Paddle-wheel 12 4 

Paddle-wheel 15 3 

Capell 6 12 



1 PaUJIc wheel refer* to straight hljulr type of fan. 
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Table 26. — Continued 



District 


No. seam 


c 

1 

6 


Tons per day 


Depth of air 
shaft in feet 

i 


Size in feet 

of air shaft 

in clear 


Type of fan 1 

i 


Fan 

c 

a 
.5 3 

v o ** 

? x 8 

IS S B 






92 


150 


240 


6 by 14 


Capell 


10 


4 


VIII 


6 and 7 ' 


94 


800 


90 


7 by 14 


Capell 


12 


6 




i 


95 


50 


40 


4} by 4J 


E > addle-wheel 


3 


H 






97 


300 


223 


6 by 10 


Capell 


14 


6} 


Averages by 
districts 


















1 


2 




650 


280 


71 by 101 




15 


51 


11 


2 




417 


140 


65 by 98 




, 12§ 


31 


III 


land 2 




433 


90 


6i by 9} 




101 


3} 


IV 


5 




628 


239 


5} by 10 




11} 


4} 


V 


5 




600 


88 


5£ by 8 








VII 


6 




657 


246 


6 by 12 




14 


51 


VIII 


6 and 7 




360 


148 


6 by 10J 




10 


41 


Average of 38 


mines 




573 


199 


61 by 10 




12}, 


4} 



must be considered. The cost items of erecting such a stop- 
ping, 8 by 10 feet, containing 90 blocks are: Delivery from 
surface to location in mine 71 cents; preparing ribs and build- 
ing stopping requiring the labor of 2 men for 4 hours, $2.62; 
2 sacks of cement, 60 cents, and sand, 10 cents, to be used for 
mortar. The total cost of transportation of blocks and erec- 
tion of stopping is $4.03. The building cost is 5.04 cents per 
square foot or 4.48 cents per block. Table 24 gives total cost 
for stopping in place. 

A tight stopping 8 inches thick is provided at a total cost 
of 10.6 cents per square foot. 

Table 25 gives cost and material of stoppings by districts. 

Overcasts for carrying the intake air over the return air- 
way are built of lumber, concrete, lumber and concrete, old 
rails or steel I-beams and concrete, brick, brick and lumber, 
brick and steel, and Pyrobar. The cost of an overcast varies 
from 40 to 250 dollars depending upon its material and sub- 
stantialitv. It is false economy to build an overcast of 
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material which is not permanently air tight because loss of 
air and repair cost make a leaky overcast expensive. Fig. 53 
shows a permanent air tight overcast which has no repair 
expense. This overcast cost about $150 and is built of con- 
crete reinforced with steel I-beams. The concrete has the 
proportions: 1 Portland cement; 2 river sand; 2 unsifted 
cinders. At a few mines in District VIII overcasts are lined 
with %-inch tongue-and-groove. Lining the overcast pre- 
vents its filling with an accumulation of small roof falls which 
chokes the ventilating current. 

At a few mines the crossing of air is made by an under- 
cast. An undercast collects water reducing its available 
cross-section and is expensive to keep open. 

No two operating companies segregate the same items 
into ventilation cost so that figures for total cost of ventila- 
tion are not available. At a mine in District VI with 2,400 
tons daily production the total ventilating cost excluding cost 
of steam used by the fan engine but including that of trap- 
pers, examiners, brattice cloth and labor on brattices is y>- 
cent per ton of coal. At a mine in District III the total ven- 
tilating cost is 3.9 cents per ton of coal. In determining ven- 
tilation cost at this mine wages of foreman, assistant fore- 
man, pumpers, trappers and water bailers are apportioned in 
the segregation of items and ventilation is charged with its 
proportionate amount. 

Fan engines are operated by steam at all except one or 
two mines where the fan is driven by electricity. Ventilating 
equipment varies in a general way with the size of the mine. 
Tables 26, 27, and 28 give ventilating equipment for the mines 
examined segregated by tonnage. At mines producing more 
than 2000 tons per day the average air shaft and ventilating 
fan are much larger than at mines with less than 1000 tons 
output. 
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Table 27. — Ventilating equipment of mines producing 1000 
and less than 2000 tons daily 











! 


Fan 


District 


H.— 




* 


■SK Sue in feet _ „ , 
"- oiairahalt ! Tyi*oH*n' 


"n 






1 


k 




t & i i- 


1 2 


i 

11 


1450 1 413 9 by 12 
1000 480 : 8 by 12 
1200. 530 5 by 9 


Capell 
Capell 


14 I 8 
16 ' 6 
20 6 


II 2 13 1300 1 114 9 by 20 




10 3 


25 1200: 18S 8 by 8 
29 1100 185 8 by 16 
IV 5 31 1200 60 9 by 15 
33 1 1600 ; 285 6 by 12 
38 ' 1400 1 245 6 by 12 


Duncan 

Robinson 

Jeffrey 


15 3) 

16 4 
22 6 
12 6 
10 4 


V 


5 


44 

45 


14O0 
1600 


270 11 by 20 
320 6 by 8 




20 6 
12 5 



46 1100 


450 


8 by 


12 




20 


49 1100 


337 


6 by 


10 


Paddle-wheel 


14 


51 1200 


494 


9 by 


13 


Capell 


20 


54 1600 


380 


8 bv 


12 


Paddle-wheel 


lis 


55 1200 


180 


6 bv 


8 




16 


56 1400 


580 


9 by 


13 


Robinson 


16 


57 1600 


318 


91 by 


15 


Capell 


10 


64 1350 


120 


10 by 


14 


Blakslee 


20 


65 1600 


65 


8 by 


10 




20 


67 1250 


320 


"5 by 


10 




20 


70 1250 


9> 


8 bv 


16 




22 


79 1700 


1.-7 


6 bv 


a 




12 


80 1000 


145 


7 by 


12 




20 


85 1200 


440 


4 by 


6 




22 


86 1800 


536 


71 by 


9) 




10 


88 1050 


85 


7} by 


11 


Capell 


20 



6 and 7 91 1250 217, 8 by 12 



I 




2 


1216 


474 


7\ by 11 


II 




2 


1300 114 


9 bv 20 


IV 




5 


1300 192 


71 bv 14 


V 




5 


1300 344 


8 bv 12j 


VI 




6 


1422 


305 


8j bv 12 


VII 




6 


1322 


249 


6) by 10 


VIII 




6 and 7 


1250 


217 


8 by 12 


Average 


f 28 


mines 


1325 


285 


7j by 12 


> Paddle-wh 


«] rti 


» to atr 


ght blade t 


pe of 


an. 



MINE FIRES 

Many mines are troubled with small fires originating 
from various causes but principally occurring at the face 
after shots with black powder and in the gob in damp rooms 
where the gob contains a mixture of fine coal and iron pyrites. 
Nearly all fires are discovered before they attain serious pro- 
portions and are quenched with water or loaded out. To ex- 
tinguish them costs from 5 to 150 dollars. Many fires, how- 
ever, require sealing off. One fire which started at the face 
after shooting in a mine in District VI affected 1300 feet of 
both of a pair of cross-entries and was sealed off by a wall of 
cement-and-cinder concrete 2 feet thick. Concrete is a favor- 
ite material for seals and the usual seal costs from 25 to 200 
dollars in place. Seals are built of lumber, gob, brick, con- 
crete, or Pyrobar. In Districts IV, V, VI, and VII gob fires 
are frequent. At the No. 1 mine of the Peabody Coal Com- 
|iaiiy at Xokomis on account of the heavy shale over the coal 
it was the intention to drive wide entries and to allow the 
shale below the upper limestone to fall. As the entry prog- 
ressed the carbonaceous shale was displaced by a thin bed of 
dirty coal. To prevent the mine fires which would have oc- 
curred if this coal were mixed with the gob it became neces- 
sary to narrow the entries and to hold up all of the shale by 
heavy timbering. 1 

Stable fires are quite frequent in Districts V and VII 
and are usually caused by cap lamps. In these districts ex- 
treme carelessness is tolerated in the use of naked lamps in 
underground stables. At many mines proper care is not 
observed in the transportation of hay from the surface to 
the underground stables and it is often taken into the mine 
in open cars and sometimes is allowed to lie for several hours 
on the stable floor after unloading. The Illinois mining laws 
regarding the protection of stables from fire are unusually 
stringent and if obeyed should make stable fires impossible. 

In District VI the provisions of the State law with regard 
to the transportation of hay to stables where mules are kept 

'Bulb-tin it. Illinois Coal Mininff In\< "filiation*, foal Kt-<H>urcr» of District VII. )i\ 
F II. Kay. 
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Table 28. — Ventilating equipment of mines producing 2000 
tons daily and over 



VIII 

Average of 24 n 



36 2450 i 

S 37 2700 ! 

39 2400 

5 | 43 2500; 

50 2000 

52 2400 

53 2500 
58 2500 

6 59 '3000 
60 2250 

62 2325 

63 2600 
66 4000 
68 2500 

71 2500 I 

72 4000 

73 3750 
6 74 2800 

75 2000 

76 2120 

77 2500 
82 3000 

,84 2000 
■ 6 and?" ,93 I 2600 j 

5 2517 | 

5 ! ( 2500 | 

6 ,2447 ' 
6 2834 

6 and 7 2600 

26-11 



. J 



a " 




1 


200 


7i by 15 


235 


10 


by 14 


204 


10 


by 12 


160 


8 


by 8 


726 


10 


by IS 


640 


9 


by 13 


417 


12 


by 12 


515 


9 


by 13 


220 


10 


by 14 


112 






190 


8 


by 12 


140 


10 


by 12 


332 


8 


by 14 


387 


7 


by 12 


205 


8 


by 18 


287 


9 


by 12 


318 


8 


by 18 


330 


8} by 17 


310 


8J by 58 


370 


11 


by 22 


462 


9 


by 16 


192 


7 


by 10 


320 


6 


by 8 


186 


> 


by 12 


213 


9i by 13! 


160 


8 


by 8 


370 


9] by 13 


319 


81 by 14 


186 


8 


by 12 


311 


9 


by 13 



<lr«ight bhde lype of fin. 
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underground is attended with more care than in any other 
district in Illinois. In almost every mine examined in this 
district the provisions of the State law with respect to the 
transportation of hay to underground stables are scrupulous- 
ly observed. The hay, which is baled, is carried in a specially 
constructed car. Fig. 54 shows a steel hay car in an under- 



ground stable in which a concrete-walled room is provided for 
the storage of small quantities of hay. 

At a great majority of the mines in Illinois mules are 
stabled underground, but at many mines the mules are stabled 
on the surface. At one mine having 24 mules on the second- 
ary haulage they are hoisted out each night. It requires 
thirty minutes to hoist and the same time to lower them and 
the total expense of these operations is $0.000888 per ton of 
coal hoisted. 
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In many mines an unnecessary liability of fire is added 
by allowing comparatively large quantities of lubricating oil 
to be stored in the run-around or at other points near the 
shaft. In one mine two full barrels of oil and four empties 
were kept within 25 feet of the main hoisting shaft, while 200 
feet away were stored two full and three empty barrels. In 
the newer mines danger of underground fire is reduced to a 
minimum by prohibiting the storing of oil in the run-around. 
The daily supply taken below, is stored in a small room driven 
in the rib near the shaft and closed by a fireproofed door. 
The oil is also heated here by steam coils. In District VIII 
at the Little Vermilion mine of the Bunsen Coal Company an 
unusual method of conveying oil to the shaft bottom was 
noted. On the surface at a distance of 100 feet from the 
hoisting shaft three oil tanks are sunk 5 feet deep in the 
ground. One tank of 400 gallons capacity contains black oil; 
one of 250 gallons capacity contains engine oil; and a third of 
200 gallons capacity holds cylinder oil. Pipes from these 
tanks are carried down the pipe-way in the hoisting-shaft and 
the various oils are pumped direct to the bottom as needed. 
This method obviates the necessity of taking oil into the shaft 
in barrels dr in cans and does away with storing oil in the 
run-around. 
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LIGHTING 



Carbide lamps are used extensively by the miners. At 
one mine in District VI the management forbids their use and 
insists on the use of oil lamps. The smoky oil lamps pollute 
the air in rooms and in mines where they are used air at the 
working face is noticeably more impure than where carbide 
is used. The use of open lamps should be carefully regulated 
in Districts V and VI. The bottoms and main haulage en- 
tries of 207 mines in Illinois are lighted by electricity. 



HAULAGE 

Tlu» flat lying seams of Illinois offer every opportunity 
for the development of speed in haulage but it is only since 
l!MKi that the introduction of locomotives and the opening of 
mines of large capacity have developed the present rapid 
transportation of coal from the face to the shaft bottom. Lo- 
comotives are rapidly superseding mules and rope haulage on 
the main haulageways. This is clearly shown in the follow 
ing tabulation : 

KlN!> OF H.MLACK IN ILLINOIS SHIPPING MlNKS* 
No. Mines I'sing on Main Haulage 
Year Locomotive (able Mules Hand pushing 

1907 75 25 303 5 

1V0K 88 32 283 4 

1909 % 16 268 4 

1910 106 25 251 8 

1911 137 24 219 7 

1912 165 4 210 1 

1913 185 13 168 

1914 191 6 139 1 

*< (implied from Thirtv -first Annual Coal KejM»rt of Illinois. 

Loral urines do not need mechanical haulage and their 
output would not support it. In most of them cars are pushed 
bv hand and in some are hauled bv mules. In one mine in 
District III cars were hauled bv dogs for maiiv vears as 
shown in fig. .V>. In \U\'2 locomotives were used in 1(57 of 
the mines in the State, rope haulage was used in lil, mules in 
XV.K and in 244 the cars were* pushed to the bottom by hand 
About SI) per cent of the production is hauled by locomotives, 
1!) per cent by mules, and less than 1 per cent by cable. 

Standard electric locomotives were used in 4."i of the 
mines examined, rack-rail locomotives in 4, and gasoline loco- 
motives in 7. 

Tables 2J) and .'10 give* data on performance of the three 
types of locomotives. Klectric locomotives in the mines ex- 
amined make the greatest number of ton-miles per day. The 
combination third ami rack-rail locomotive is used onlv in 
mines of small outputs where rolls and pitches in the seam 
cause steep grades. The third-rail in coal mines is dangerous 
and leakage of power through it is serious where the floor is 
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wet. At one mine in District VII power loss through the 
third-rail was so great that a trolley was strung and the loco- 
motive fitted with a pole. 

Gasoline locomotives are used chiefly in mines where 
formerly mules w r ere used and where the haul from parting 
to bottom has become too long for profitable mule haulage. 

Table 29. — Ton mileage of standard electric locomotives 



District 



No. seam 



No. mine 



II 



IV 



VI 



8 
11 



13 

25 
26 
28 
31 
33 
36 
37 
38 

43 
44 
45 
48 
49 

50 
51 
52 
53 
54 
56 
57 
58 
59 
60 
62 
63 
65 



Weight of 

locomotives 

in tons 



Miles traveled 
per shift 



Ton mileage 
per shift 



10 


• • • • 


Hi 


39.8 


10 


37.9 


12 


34.1 


7* 


20.0 


12 


31.1 


15 


30.0 


10 


38.6 


15 


29.8 


10 


14.2 


10 


18.0 


6 


21.8 


8 


42.3 


15 


18.9 


10 


9.5 


12 


30.7 


• • 

12 


• • • • 

6.8 


10 


22.8 


8 


• • • • 


13 


34.1 


15 


37.9 


13 


27.3 


10 


27.3 



8 



35.0 



1356 
1136 
1355 
780 
1434 
1716 
1622 

1509 

1167 

675 

575 

888 

796 

296 

1266 

• • • • 

320 
592 

• • • • 

1381 

2040 

851 

745 

• • • ■ 

735 
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Table 29. — Continued 



l.Hitrict 



VII 



VIII 



No. team 



6 and 7 



Averages by 
districts 




IV 


5 


V 


5 


VI 


6 


VII 


6 


VIII 


6 and 7 



Average of 45 mines 



No. mine 


j Weight of 
locomotives 
in tons 


Miles traveled 
per shift 


Ton mileage 
per shift 


~66 


~\f 


34.1 


1823 


67 


7\ 


47.0 


1598 


68 


10 


10.6 


875 


70 


7h 


41.7 


1337 


71 


13 


30.3 


1560 


72 


12 


23.0 


1127 


73 


10 


• • • • 


• • • • 


74 


12} 


26.5 


1432 


75 


10 


15.1 


920 


76 


10 


22.7 


977 


77 


13 


21.0 


992 


82 


12 


36.0 


4095 


84 


12 


15.9 


730 


86 


12 


15.2 


1045 


87 


10 


32.5 


1366 



93 



13 



38.4 



1208 



11 


33.1 


1343 


10 


25.2 


963 


Hi 


25.0 


902 


n 


26.6 


1420 


13 


38.4 


1208 


11 


27.5 


1198 



Their great advantages are cheapness of installation and flex- 
ibility. The necessity of bonding rails is obviated, no surface 
plant is required, and the change from mule haulage can be 
made without stringing trolley wires. They are subject, how- 
ever, to the usual defects of the gasoline engine when required 
to do variable work. Their limitations for use in mines are 
clearlv shown bv Prof. O. P. Hood, Chief Mechanical Kn- 
gineer of the U. S. Bureau of Mines. 1 Prof. Hood says, "The 
size of a gasoline locomotive that may with safety be intro- 
duced into a mine depends upon the amount of air that can be 



HsAAoline Locomotive* in Relation in the Health of tin- Minn* Hullnin <•( the 
American Institute of Mining Engineers, October. 1914, p. .'607 
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mixed with the exhaust gases in the most unfavorable portion 
of the run of the locomotive. For each cubic foot of carbon 
monoxide possible to generate in the engine there should be 
available 2,000 cu. ft. of air to mix with the exhaust gases if 
thifl air is for continued breathing, while for short and infre- 
quent intervals the proportion may rise to one part in one 
thousand." Table 31 gives data compiled by Prof. Hood. 

Table 31. — Amount of air required for ventilation with 
various sizes of f/asoline locomotives 
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•r'h multiplied by revolutions prr iiiinutr 

-Maximum amount nf rarl>mi niimoxiili hIiuIi inu 1« t»i«;itli<<] t'.-i ''■■•it .i-,-l rifi« <|iu w. 
■.''•n'.* without injur inn* clfrct*. 

Tbe first gasoline locomotive used in Illinois mines was 
built by tbe Sangamon Coal Company and put in its mine at 
Springfield in 15MJ4. This erude mnehiue, fig. fill, pulled in a 
trip seven to nine jut ears eaeli weighing loaded 4JNMI pounds. 
Tbe rails in tbe mine at that time weighed Hi pound-* per yard. 
In Illinois gasoline locomotives in mines average iin.s ton 
miles per gallon of gasoline and about 7<MI ton miles per ual 
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Ion of engine oil. Their average travel per shift is about 20 
miles. 

Rope haulage is still used in a few mines and with limited 
outputs furnishes economical transportation of coal. In two 
mines hauling with main-and-tail rope cost of haulage from 
parting to bottom averages 2\' 2 cents per ton. 

Gathering is usually done with mules. Standard 5 or 6- 
ton electric locomotives are used for gathering in a few mines 



Fig. 5ti. First jiaiolim- mi no -Wo motive in Illinois. (Photo loaned by Mr. 
Frank K. Fisher. > 

and storage- battery locomotives in one. The storage-battery 
locomotive.-: for gathering in mines without any steep grades 
are reported to be successful and cheap to operate. 

Mules are kept in good condition in Illinois mines. Their 
useful life is decreasing because the increased production of 
the mines and the substitution of locomotives for mules on the 
long hauls have limited the work of the animals to gathering) 
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and as this must be done at high speed to keep the locomotives 
supplied with loads the life of a mule has consequently been 
shortened. In many mines in this district and throughout 
the State the limit of the average mule's work underground is 
3 years. The expense per mule including feed, shoeing and 
harness repair is estimated to be 75 cents to one dollar a day. 
Figures on ton-mileage of mules are seldom available. In 
one mine on a 2 per cent grade in favor of the loads two mules 
weighing 1300 pounds each made seventy-live loaded trips of 
700 feet with four cars weighing empty KKX) pounds apiece, 
each car having a capacity of 3500 pounds. With this load 
and haul the daily ton-mileage for each mule was 54.07. At 
one mine witli a 2 per cent grade in favor of the loads a spike 
team of 3 mules hauls trips of 17 cars each weighing empty 
1800 pounds and holding 2100 of coal, making a total weight 
of 3900 pounds per loaded car and approximately 33 tons for 
the trip. At a mine in District VIII where there is a 0.G 
per cent grade against the loads mules travel S.9 miles per 
day, averaging (\4 ton-miles. 

On account of incomplete segregation of cost items the 
cost of gathering can not be obtained with accuracy. It prob- 
ably ranges from 4^ to 7 cents. Total cost of haulage in 
mines other than longwall varies from (i to 15 cents. In one 
mine which was recently abandoned because it was worked 
out, haulage cost 25 cents per ton of coal. 

In longwall mines the costs of haulage and maintenance 
of haulage ways are high per ton of coal because from , .| to 
yi of the entire tonnage hauled to the bottom is waste. Fur- 
thermore, the continuous settling of the roof, ami in many 
mines, the heaving of the floor, add an expense for brushing 
roof and floor which is not an item in room-and-pillar mines. 
Thi» roadways an 1 usually maintained 4 feet high and 7 to !) 
feet wide. The miners brush the roof at the face, but the 
settling as the face advances necessitates a further brushing 
which is done in the LaSalle field bv the compauv. Kiir. 57 
shows the amount of "companv brushing" necessarv at oih- 
mine after subsidence. This brushing nf roof and lloor costs 
the operators in the LaSallc field approximately 15 cents per 
ton of run-of-mine coal. Labor for haulage costs approxi- 
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average of 20 tons from the haulagcway eacli night because of 
the many wrecks and the loss of coal from pit cars in transit. 
At another mine which has low grades, easy curves and a 
good road-bed, the coal lost from pit cars through leaks ami 
by overloading necessitates an average nightly clean-up of 24 
tons. 

Where large faults in District VI are met near the shaft 
the difference in elevation is usually overcome by an air lift 
or by an automatic chain car-haul as shown in fig. 58. In 
two mines the loads from the high side are lowered by a cable 
and drum down an incline. 



Fig. 58. Automatic chain car-haul 

Equipment for haulage is excellent in all of the newly 
opened large mines and nt many of them there are tiglit steel 
cars of large capacity, many of which have roller- bearing 
wheels. Tables 32 and ',Y,\ give equipment data for mines 
with mule and mechanical haulage on the main entry. In 
mines with mechanical haulage the average track gage is 
wider and the rail weight heavier than with mule haulage, and 
the ratio of coal carried to weigh! of empty ear is greater. 
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HOISTING 

In Illinois in the year ended June 30, 1912, the coal was 
reached by a slope at 5K3 mines, by a drift at 214 and by a 
shaft at 572. Hoisting, according to the Illinois Coal Report 
for that vear, was done bv steam at 555 mines, bv horses at 
59, and by hand at 151. A few mines did not report hoisting 
methods. At a few mines hoisting at the present time is done 
bv electricity. 

Hoisting speed is remarkable in the mines of large pro- 
duction. In District VII at the No. 3 mine of the Superior 
Coal Company at (Jillespie, where the bottom of the shaft 
is 346 feet below the dumping shoes in the tipple, 5,195 
tons were hoisted in eight hours on June 3, 1915. At this 
mine the daily tonnage for a month was 45.'>0. In Mine 
Xo. 1 of the Xew Staunton Coal Company at Livingston 167."} 
hoists in eight hours were made through a shaft 287 feet 
deep, an average of .'J.48 hoists per minute. From July 1, 
1914 to April .'50, 1915, the number of tons hoisted daily at this 
mine averaged 4514. 

Automatic caging is provided for in nearly all of the 
largest mines hut there are some large mines where caging 
is done bv hand. 

Shaft bottoms often are too *hort and have not sufficient 
storage space for loads and empties to provide for hoisting 
very long after an accidental interruption of haulage. 

The standard self-dumping cage is in common use except 
in District T where then* are many platform cages often de- 
signed to hold two pit cars tandem. At one mine in this dis 
trict and at two in District 1 1 an adaptation of ore skip is used 
which was designed by Mr. Robert K. Lee. Pit cars from 
the face on reaching the shaft bottom have their contents 
dumped, as shown in fig. CM), into a two-compartment hopper 9 
feet deep lying below the floor. Kach compartment of the 
hopper has a capacity of two pit car* and automatically dis 
charges its contents into the skip. The >kip is provided with 
a vertically-sliding door which is automatically lifted into the 
tipple discharging the contents of the skip on to the screens. 

(191) 
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The skip can be adjusted to hoist men. Weighing is done at 
the bottom. In the larger mines of District I the steam ram 
and transfer table are used in the tipple. 



Fin 60. Hopper for receiving cnal at bottom of shaft 

A skip is also used at one mine in District VI. Here the 
shaft was sunk 33 feet below the bottom of the coal. A bin 
was then built with its sloping bottom extending from beyond 
the tracks to the shaft. The pit cars, which are bottom- 
dumping, unload when a dog on the bottom of a car strikes a 
cam between the rails. The coal from the bin discharges into 
a skip 11 feet deep holding 7 tons. The shaft has three com- 
partments; two G14 by 7 feet each for coal hoisting, and one 
4 by 7 feet, for hoisting men by cages. Weighing is done at 
the shaft bottom of this mine. On account of the great 
weight of skip and toad the hoisting engine is second motion. 

The I'eabody Coal Company at Nokomis has self-dump- 
ing cages holding two cars side by side. 

The pneumatic signalling device is found at all but small 
mines. At those, signalling from shaft bottom to engine 
room is done by pulling a wire which rings a bell in the engine 
room. 
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The compensating conical drum is generally preferred in 
the deeper mines and the first-motion hoisting engine is gen- 
eral, the geared engine being found only at the old mines. 
Tables 34, 35, and Mi give different hoisting data for mines 
of different daily tonnage. Tonnage is the chief factor in 
determining equipment for hoisting because at the deepest 

mine in Illinois the hoist is onlv 1004 feet. 

» 

At slope mines hoisting is often done by a partly balanced 
rope on a two-track incline* where the weight of the descend- 
ing empties assists in hoisting the loaded cars. 

The State Mining Law by a provision passed in 1913 
sj*eeiiied that all shafts sunk subsequent to the passage of the 
law shall be fireproofed. Since 1913 one or two shallow ma- 
sonrv-lined shafts have been sunk but nearly all new shafts 
are lined with concrete. One of the earliest concrete-lined 
shafts built in this country is at the Xo. (J mine of the Big 
Four Wilmington Coal Company at Coal City. Two circular 
shafts were sunk, one of which, the air shaft, 10 feet in diame- 
ter, was finished in May, 1903. The hoisting shaft, 13 feet in 
diameter, as shown in fig. (51, was completed in June, 1903. 
Both of these shafts were lined with concrete 14 inches thick 
from rock 40 feet deep to a point S feet above the surface 
level, making a total of 48 linear feet of concrete lining. Fig. 
62 shows the plan and section of a hoisting shaft in District 
V. The excavation was made through the top soil and sand- 
stone and the lining was built up from the bottom beginning 
with the water seal at solid rock. The concrete is reinforced 
vertically with %-inch by 2-inch iron bars and horizontally 
by 34 -inch twisted rods. The proportions of the concrete 
used are: 1 Portland cement: 2 sharp washed sand: 4 crushed 
limestone. The linings of both shafts wen* built with great 
care and are excellent examples of fireproof shaft construc- 
tion under the new State law. Below the concrete the shafts 
are limestone except the last 91 feet which is gray shale 
The buntons below the seal are placed in hitches cut in the 
rock. The yellow pine guides are made up to o* by S inches. 
Where the shaft at a depth of 100 feet from the surface passes 
through bed 7 it is bricked by a wall 9 feet high and 12 inches 
thick. 
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PREPARATION OF COAL 

About 20 per cent of the production of Illinois mines is 
sold as run-of-mine coal. This coal on reaching the tipple is 
dumped into chutes and loaded directly into cars without re- 
ceiving any preparation. The remaining 80 per cent of the 
output receives treatment before shipment. Fig. 63 shows 
the equipment for preparation at a local mine. As regards 
the preparation of their coal for market the mines of the 
State may be divided into those at which the raw coal is sized 
on shaking screens only; those at which the product passing 
through the 2 to S^-inch holes of the shaking screens is re- 
screened in revolving screens; and those at which the coal 
under 3 or 3^-inches is washed. 

At mines where the coal receives no further treatment 
than separation into sizes on shaking screens four sizes are 
usually made at a time. These sizes vary widely in different 
districts and at different times of the year. They are called 
generally lump, egg, nut, and screenings but the same term 
does not mean the same size in different districts. The coal 
which passes over the largest sized holes in the screen is 
called lump whether the holes are 1*4 inches, 6 inches, or any 
intermediate size. Table 37 gives the variations in names 
and sizes. Six-inch lump is made in all districts and refers 
alwavs to the oversize from screens with 6-inch holes. 

Where the coal is rescreened but not washed a typical 
separation is : 

Name 
Lump 
Egg 

No. 1 nut 
No. 2 nut 
No. 3 nut 
No. 4 nut 
No. 5 nut 

At different mines and in different districts sizes vary 
somewhat but those given in the table may be taken as aver- 
age. A bulletin dealing with the dry sizing of coal has been 

(202) 





Per cent of 


Size in inches 


total output 


Over 6 


15 


Over V/ 2 \ through 6 


19 


Over \}i; through $ l / 2 


16 


Over 1 ; through \}i 


IS 


Over }i; through 1 


7 


Over J /i ; through Y* 


7 


Through % 
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prepared for the Engineering Experiment Station of the Uni- 
versity of Illinois by Prof. E. A. Holbrook and will soon be 
published. 

Table 37. — Sizes of coal made in Illinois 



Name 


District 


Size in inches 


8-inch lump 


IV 


Over 8 


6-inch lump 


I, II. Ill, 

IV, V, VI, 
VII, VIII 


Over 6 


4- inch lump 


VIII 


Over 4 


3-inch lump 


IV, VIII 


Over 3 


2% -inch lump 


II 


Over 2% 


2-inch lump 


III, IV, VII 


Over 2 


134-inch lump 


I. II 


Over V/ 2 


1*4 -inch lump 


I, II. III. 

IV, V, VI, 
VII, VIII 


Over V/ 4 


Chunk 


I 


Through 6; over V/i 


Egg 


I. II. III. 

IV, V 


Over 4; through 6 

Over 3; through 6 
Over 2; through 6 
Over \%\ through 6 


Nut 


II, III, IV, 
V, VI, VII 

t 


Over 2; through 3 
Over 1^4; through 3 
Over \%\ through 3 
Over VA\ through 2 
Over \ l A\ through V/ 2 
Over }i; through V/2 
Over }i; through \% 
Over 14 ; through 1 % 


Pea 


1 III 


Over J4 ; through 1 % 


Screenings 


I, II, III. IV, V, 
VI. VII. VIII 


Through 2% 
Through 2 



Through V/2 
Through \% 
Over 1 ; through 1 l / A 
Through \% 



F. C. Lincoln in Bulletin No. 69, Coal Washing in Illinois, 
Engineering Experiment Station, University of Illinois, says 
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Shaking screens are of various types. They are built 
with one, two, or three decks, and are from 12 to 75 feet long 
and 4 to 12 feet wide. They make from 48 to 120 strokes per 
minute. Their inclination averages 4 inches per foot. 

Revolving screens in rescreeners vary in length from 16 
to 24 feet, in diameter from 2y 2 to 6 feet, and in inclination 
from 1% to 2*4 inches per foot. Thev average 15 revolutions 
per minute. 

District IV was among the first in Illinois to attempt to 
remove the separable impurities from coal and to separate 
sizes. Several large cities are located in the district and the 
local trade for domestic purposes has always been and still is 
a prominent factor. Fig. 64 show r s a tipple designed for 
handling local trade and shipping. Those mines located 
in or near cities naturally separate the coal into more sizes 
than the others and for this purpose several of them have 
installed rescreening plants. A typical separation at a mine 
catering to local domestic or ' i wagon ' 9 trade is : 

Name Size in inches 

6-inch lump Over 6 

3-inch lump Over 3 

lj^-inch railroad lump Over 1J4 

6-inch egg Over 3; through 6 

Nut Over 2; through 3 

Pea Over # ; through 1 l A 

Screenings Through }i 

The location of some mines near cities having diversified 
manufactures and various kinds of domestic furnaces leads to 
particular demands. At one mine 30 per cent of the output 
is crushed to 2-inch size for use in distilleries. At another, 
8-inch lump and egg are in demand. Several mines make a 
nut through 1% inches and over 1 inch and one makes a "do- 
mestic lump" over 3 inches. 

In District VIII in seam 7 where iron pyrites or "sul- 
phur" is not disseminated through the coal but is present in 
nodular form, it can easily be separated from the coal by 
hand at the working face. This separation serves the double 
purpose of making cleaner coal and of segregating a valuable 
by-product. The amount of pyrites thus obtained was suffi- 
cient at two mines working in No. 7 bed to warrant the erec- 
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tiun of small plants for removing before the pyrites is ship- 
ped to a sulphuric-acid plant the coal that adheres to the nod- 
ules of pyrites. The pyrites with adhering coal is crushed 
to 1 i/wncii mesh and elevated to a bin whence it is discharged 
into a revolving trommel 4 feet long and 3 feet in diameter 
with 2-inch round holes. The oversize from this trommel 
goes to a one-cell jig for washing. The undersize goes to a 
second trommel with ',4-m<*h perforations and the undersize 
from the second trommel is discharged into a three-cell jig 
which separates coal and pyrites. The oversize from the sec- 
ond trommel and the undersize from the first trommel are 
elevated to a third trommel with %-inch perforations from 
which the oversize goes to market and the undersize to the 
three-cell jig which cleans the fine pyrites. Table 38 gives 
data on tipple equipment for coal preparation. 



Flu. 65. In flammable material piled against frame tipple 

Power at surface plants is usually obtained by burning 
slack under steam boilers. The efficiency of nearly all of 
these plants is low. At only a few mines has the steam plant 
the refinements of the modem manufacturing plant. From 
1.7 to 4.3 per cent of the output of each mine is burned under 
boilers at the surface plant. Wasted coal ranges from 0.3 to 
0.7 per cent. 

In District IV good combustion under boilers is obtained 
at one mine by the use of steam blowers ami the slack burns 
with no clinkers. 

Electric power is purchased at a few mint's and at one 
where power is purchased at ilo cents per kilowatt -hour, 
three-phase 60-cycle alternating current is brought to the 
plant at 4000 volts and there transformed to 27.") volts. The 
installation consists of three lii II. 1'. motors. An A. ('. elec- 
tric locomotive is used on the main haulage. Alternating 
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MARKETS AND SELLING PRICE 

The opening in the early nineties of the rich fields in 
southern Illinois east of the Duquoin anticline was a most 
important economic factor, and a disturbing one to the other 
fields. The causes of the low market prices which have pre- 
vailed for several years are well cataloged by Mr. Geo. S. 
Rice, Chief Mining Engineer of the U. S. Bureau of Mines in 
the Year Book for 1908 of the Illinois Geological Survey. Mr. 
Rice says, 4 * The tremendous development of the coal-carrying 
railroads and the policy of making low ton-mile rates for long 
hauls has resulted in excessive competition, both from within 
and from without the State. The cheaply produced coals of 
the eastern states, and particularly West Virginia, resulting 
from favorable natural conditions and lower labor-cost, with 
through low freight-rates, have enabled them to enter the 
natural coal markets of Illinois and sell at prices very little 
above what the Illinois coals bring. The high quality of these 
coals, particularly those that make little smoke, has allowed 
them to set the pace in making prices. 

The competition between the Illinois coals has been even 
more severe. This results from the multiplicity of owner- 
ships, due mainly to the ease of opening new mines. Each 
period of unusual prosperity in the western coal business, like 
that at the time of the anthracite strike, is followed by an im- 
mense increase in capacity. For example : in 1906 and 1907 
railroad shipping mines operated an average of 190 and 195 
days, during the respective years, out of 300 working days ; in 
other words, only 63 and 65 per cent of the time. To a cer- 
tain extent this is unavoidable, as the markets are in a climate 
of extreme cold in winter, and as the Illinois coal stocks very 
indifferently, the winter demand tends to fix the capacity. 
This, in turn, makes the labor-rates high, to cover the period 
of idleness. On the other hand, it makes severe competition 
during the spring and summer months, in the effort of each 
operator to keep his mine running as much as possible." 
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The markets for Illinois coal in 1907 were defined by Mr. 
H. Foster Bain in the same volume as follows : 

"Practically no Illinois coal moves eastward. This is 
due not only to competition based on the quality of the eastern 
coals, but to the present organization of freight traffic, which 
makes it difficult to get cars. Such coal as goes east from this 
coal field is supplied by Indiana. To the west, Illinois coal 
dominates the markets of Missouri and Iowa almost to the 
eastern margin of their own coal fields, and has a scattering 
trade beyond. To the southwest, coal is furnished to the rail- 
ways to a point about half way between St. Louis and Kansas 
City, and to a few supply stations beyond. Directly south, 
there is very little coal movement except to supply certain 
connecting railways. The larger markets are dominated by 
eastern coal shipped by river, a traffic practically closed to 
Illinois operators for the present, owing to lack of terminals 
within the State, and the poor stocking-qualities of the coal. 
To all intents and purposes the only Illinois coal delivered to 
the rivers is that used bv the local steamboats. 

To the north and west, the coal goes in large quantities 
into southwestern Wisconsin, northern Iowa, southern Minne- 
sota, and eastern South Dakota. On the one hand it must 
meet the competition of the nearer Iowa fields, and on the 
other, of the lake-shipped eastern coal. The coal of this lake 
trade may be illustrated by the figures for 1907. 

Lake Shipments of Coal in 1907 

Tons 

Western Pennsylvania coal 8,306,143 

Ohio coal \ 3,703,322 

West Virginia coal 3,343,752 

Total 13,353,217 

The lake coal dominates the market as far south as Mil- 
waukee, and it is only of recent years that Illinois coal has 
begun to go in any quantity as far northwest as St. Paul and 
Minneapolis. In the territory between these points there is 
much debatable ground, and if methods of storage can be 
devised so that coal may be shipped in the summer, large in- 
creases in trade may be looked for. The same is true of 
western Iowa and eastern Nebraska, where at present there 
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is only a moderate trade. If, hi addition to finding a solution 
of the storage problem, water transportation be made avail- 
able, Illinois coal may become a dominant factor in the North- 
west. It must be admitted, however, that this is far from 
being accomplished, and for the present, in extending the 
markets, reliance must be placed mainly on a campaign of 
education in the proper burning of high volatile coals." 



5- 



Fig. 6?. flraph showing decline of marKin ol profit 

At the present time about 4 per cent of the production is 
consumed or wasted at the plant, 4 per cent is sold at the 
mines to local trade, 18 per cent is sold to the railroads of 
which 1.1 is loaded into locomotives at the mines am) 
74 per cent is shipped to other consumers. Chicago consumes 
about 14 per cent of the production of the State: Kast St. 
Louis and St. Louis 10 per cent; and other shipping points 
within the State 20 per cent. 
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Including East St. Louis and St. Louis which cannot be 
segregated, Illinois absorbs about 50 per cent of her own pro- 
duction. 

Mr. E. B. Boyd, Secretary of the Illinois-Indiana Traffic 
Association has courteously supplied the following figures 
for tonnage hauled by the railroads of the association to var- 
ious destinations for the year ended March 31, 1915 : 

Destinations Tons 

Little Rock, Ark 2,099 

Arkansas (except Little Rock) 148,471 

Chicago, 111., Group 8,358,836 

Peoria, 111 465,445 

St. Louis and E. St. Louis 5,645,557 

Illinois (except Chicago Group, Peoria and E. St. Louis) 7,993,786 

Ft Wayne, Ind 9,626 

Gas Belt Points 54,551 

So. Bend, Ind 62,166 

Indianapolis, Ind 15,027 

Indiana (except So. Bend, Ft. Wayne, Gas Belt Points and Indianap- 
olis) 851,282 

Council Bluffs, Omaha and So. Omaha 124,972 

Des Moines, la. 29,533 

Sioux City, la 89,443 

Dubuque, la 86,050 

Iowa (except Council Bluffs, Des Moines, Sioux City and Dubuque) 2,430,551 

Atchison and Leavenworth, Kan., and St. Joseph, Mo 73,067 

Kansas (except Atchison and Leavenworth) 381,499 

Louisiana 200,163 

Michigan 224,029 

Minneapolis, Minnesota Transfer, St. Paul and So. St. Paul, Minn... 196,736 
Minnesota (except So. St. Paul, Minn. Transfer, St. Paul and Minne- 
apolis) 381,404 

Mississippi 106,705 

Kansas City, Mo 49,202 

Missouri (except St. Joseph, Kansas City and St. Louis) 2,297,561 

Lincoln, Neb 27,249 

Nebraska (except So. Omaha and Lincoln) 266J227 

North Dakota 4,370 

Sioux Falls, So. Dak 16,308 

South Dakota (except Sioux Falls) 75,833 

Memphis, Tenn 44,631 

Tennessee (except Memphis) 32,843 

Milwaukee, Wis 33,262 

Wisconsin (except Milwaukee) 586317 

States other than foregoing 35,225 

Total 31,402,526 

Of the tonnage hauled by the association as given by 
these figures about 3 per cent is destined for Indiana, 8 per 
cent for Missouri and 8 per cent for Towa. 
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The decline of the margin of profit per ton of coal mined 
in Illinois since 1870 is shown graphically in fig. 67. This 
graph was compiled from statistics taken from the Reports 
of the U. S. Census, the Reports of the Illinois Bureau of 
tabor Statistics and the Coal Reports of Illinois. 

Table 42. — Capitalization of coal mines 1 
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Production in 


Capitalization 


Capital per ton 
of coal produced 




ions 

i. i 


(dollars) 


annually (dollar*) 


'370 


2,624,163 


4,286,575 


1.63 


1880 


6,115,377 


10,654,261 


1.74 


1885 


11,834,459 


9,898,950 


0.84 


1889 


12.104,272 


17,630,351 


1.45 


1909 


50,904,990 


60,426,629 


1.19 



• Compiled from Report! of the V. S. Census. 

The capital required to finance coal mining operations in 
Illinois cannot be estimated with accuracy because no precise 
returns have been made to State or Federal bureaus. Table 
42 is compiled from such statistics as are available in the 
sources mentioned in the preceeding paragraph. From this 
table the conclusion is reached that recent operations have 
been financed on the basis of approximately one dollar and 
twenty cents per ton of annual production. The promotion 
of mining companies has often been more profitable than the 
operation of the mines. 

The coal mines of the State in 1914 were afforded trans- 
portation facilities by counties by the following railroads :' 

Bond County: Vandalia; Chicago, Burlington & Quincy. 
Bureau County: Chicago & Northwestern; Chicago, Rock 
Island & Pacific; Chicago, Milwaukee & St. Paul: Chicago, 
Burlington & Quincy. Christian County: Wabash; Illinois 
Central; Chicago & Illinois Midland; Chicago & Eastern 
Illinois : Cleveland, Cincinnati, Chicago & St. Louis; Balti- 
more & Ohio Southwestern. Clinton County: Baltimore & 
Ohio Southwestern: Southern. Franklin County: Chicago, 



■Compiled from Thirty-third Annual Coal Report of Ulfnoi*. 
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Burlington & Quincy; Chicago & Eastern Illinois; Illinois 
Central; St. Louis, Iron Mountain & Southern. Fulton 
County: Chicago, Burlington & Quincy; Minneapolis & St. 
Louis; Toledo, Peoria & AVestern. Gallatin County: Louis- 
ville & Nashville. Grundy County: Elgin, Joliet & Eastern; 
Atchison, Topeka & Santa Fe; Chicago & Alton. Jackson 
County: Illinois Central; St. Louis, Iron Mountain & South- 
ern; Mobile & Ohio. Jefferson County: Chicago & Eastern 
Illinois; Louisville & Nashville. La Salle County: Chicago, 
Burlington & Quincy; Illinois Central; Chicago & Alton; 
Chicago, Milwaukee & St. Paul ; Chicago, Indiana & Southern ; 
Chicago, Rock Island & Pacific; Atchison, Topeka & Santa 
Fe; Wabash; Cleveland, Cincinnati, Chicago & St. Louis. 
Livingston County: Topeka, Peoria & Western; Chicago & 
Alton; Illinois Central. Logan County: Illinois Central; 
Chicago & Alton. Macon County: Wabash ; Illinois Central; 
Vandalia; Cincinnati, Hamilton & Dayton. Macoupin County: 
St. Louis, Peoria & Northwestern; Chicago, Burlington & 
Quincy ; Chicago & Alton ; Chicago & Northwestern. Madison 
County: St. Louis, Troy & Eastern; Litchfield & Madison; 
Cleveland, Cincinnati, Chicago & St. Louis; Vandalia; Chi- 
cago & Eastern Illinois; Wabash; Illinois Traction System; 
Toledo, St. Louis & Western; Illinois Terminal. Marion 
County: Illinois Central; Chicago, Burlington & Quincy; 
Baltimore & Ohio Southwestern. Marshall County: Illinois 
Central; Chicago & Alton; Atchison, Topeka & Santa Fe; 
Chicago, Rock Island, & Pacific. McLean Comity: Illinois 
Central. Menard County: Chicago & Alton ; Chicago, Peoria 
& St. Louis. Mercer County: Rock Island Southern; Chi- 
cago, Rock Island & Pacific. Montgomery County: Chicago 
& Eastern Illinois; Cleveland, Cincinnati, Chicago & St. 
Louis; Toledo, St. Louis & Western; Illinois Central. Moul- 
trie County: Wabash; Vandalia. Perry County: Illinois 
Central ; Mobile & Ohio ; Wabash, Chester & Western. Peoria 
County: Minneapolis & St. Louis; Peoria & Pekin Union; 
Chicago, Burlington & Quincy; Peoria Railway Terminal; 
Toledo, Peoria & Western. Putnam County: Chicago, Mil- 
waukee & St. Paul. Randolph County: Illinois Central; Mo- 
bile & Ohio; Illinois Southern. Saline County: Cleveland, 
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Cincinnati, Chicago & St. Louis; Illinois Central; Louisville 
& Nashville. Sangamon County: Chicago & Alton; Chi- 
cago & Illinois Midland; Wabash; Chicago, Peoria & St. 
Louis; Illinois Central; Cincinnati, Hamilton & Dayton; Chi- 
cago, Burlington & Quincy ; Baltimore & Ohio Southwestern ; 
Illinois Traction System; Chicago & Northwestern. Shelby 
County: Cleveland, Cincinnati, Chicago & St. Louis; Illinois 
Central; Baltimore & Ohio Southwestern. Stark County: 
Chicago, Burlington & Quincy. St. Clair County: St. Louis & 
'Fallon; Illinois Central; Vandalia; East St. Louis and 
Suburban; Louisville & Nashville; St. Louis & Belleville; 
Baltimore & Ohio Southwestern ; Southern ; Mobile and Ohio. 
Tazewell County: Peoria & Pekin Union; Cleveland, Cincin- 
nati, Chicago & St. Louis ; Atchison, Topeka & Santa Fe ; Lake 
Erie & Western. Vermilion County: Chicago & Eastern Illi- 
nois; Cleveland, Cincinnati, Chicago & St. Louis; Illinois Trac- 
tion System ; Wabash. Washington County: Illinois Central; 
Chicago, Burlington & Quincy : Louisville & Nashville ; Illinois 
Southern. White County: Baltimore & Ohio Southwestern; 
Cleveland, Cincinnati, Chicago & St. Louis. Will County: 
Elgin, Joliot & Eastern; Chicago & Alton. Williamson 
County: St. Louis, Iron Mountain & Southern; Illinois Cen- 
tral; Chicago, Burlington & Quincy; Chicago & Eastern Illin- 
ois; Coal Belt. Woodford County. Atchison, Topeka & 
Santa Fe ; Illinois Central. 
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COAL RESOURCES OF DISTRICT VIII 

(DANVILLE) 

By Fred H. Kay and K. D. White 



INTRODUCTION 

Importance of the Area 

There has been extracted from Vermilion and Edgar counties 
since 1880 more than 58,000,000 1 tons of coal ; but in the Danville Dis- 
trict proper, where detailed information is available, more than 1,494,- 
000,000 tons remains in the ground. Both on account of its import- 
ance as a producer and its geographic position (fig. 2), the region was 
selected as a district of the Illinois Coal Mining Investigations. The 
present report is one of a series being prepared on the coal resources 
of Illinois. 

Although Edgar County has produced only a small amount of 
coal, some of the Vermilion County beds underlie this county, and it 
may be regarded as a connecting link between the Indiana fields to the 
east and the Danville field to the north. Coal No. 6, locally called the 
Grape Creek coal, is most actively mined in the vicinity of Westville ; 
coal No. 7 or the Danville coal is mined near Danville and Fairmount. 
These are the only beds commercially utilized at present. Early 
mining was principally in the Danville bed, but the largest mines 
now operate in the Grape Creek coal. 

Production and Mines 

Production in tons, year ended June 30, 1914' 2,983.591 

Production in tons, year ended June 30, 1913* 3.510,661 

Average annual production, 1910-1914 2 3.034 508 

Total production, 1881-1913 (calendar year) 3 57.908.547 

During the year ended June 30, 1914, Vermilion County produced 
4.9 per cent of the total output for the State. Thirty-five mines were 
in operation, 13 of which were shipping mines. Of the total produc- 
tion, coal No. 6 (Grape Creek) furnished 2,410,045 tons, whereas 
coal No. 7 (Danville) contributed only 573,546 tons. Table 1 is a 
list of shipping mines in Vermilion County in the year ended June 30, 
1913. 

'Statistics from U. S. (icol. Survey Mineral Resources. 
"Statistics from reports of State Mining Board. 
•Statistics from Mineral Resources, U. S. Geo!. Survey. 
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STRATIGRAPHY 

Method of Stidy 

Below the glacial drift the district is underlain by Pennsylvanian 
strata ("Coal Measures"), some of which outcrop along Vermilion 
Riven North Fork. I-ittle Vermilion, and a few of the smaller creeks. 
The beds which may be studied on the outcrop are but a small part of 
the series, and over most of the district, only records of wells, mine 
shafts, anil drill holes furnish knowledge of the stratigraphy. 

Since this report is concerned chiefly with the coal resources, the 
rocks underlying the "Coal Measures" are treated only in a brief 
manner. The general characteristics of these lower rocks may be 
seen by reference to the graphic sections in [Mates VI and VII which 
are described in the Appendix. 

CoAi.-iiKARixr. Rocks 

The coal-bearing rocks of Illinois are divided by geologists into 
three formations named in ascending order: I'ottsville. Carhondale. 
and McLeansboro. 

IH )TTS V 1 1 . 1 . E FOR M AT I O N* 

The Pottsville formation is a series of sandstone*, shale-, and 
thin coals, comprising the base of the "Coal Measures". The name 
is applied to the beds above the Mississippian formations and below 
coal No. 2. The Pottsville beds were deposited upon an old land 
surface and are consequently variable in thickness and in composition. 

Sandstone is the predominating constituent of this formation and 
ranges from fine-grained material to typical conglomerate. Its mm 
position is so irregular, however, that no definite character can he 
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assigned to it. The study of a large number of records shows that 
individual beds of sandstone or shale can be traced but a short dis- 
tance, that one grades into the other laterally, that in one place the 
entire formation is represented by sandstone, whereas in another the 
sandy beds are almost absent. A few thin coals lie within the Potts- 
ville, but they have been explored in only a few places, and their 
correlation presents great difficulties. Most of the drill records show 
one or more unimportant coals in this part of the section, the most 
important of which lies 90 feet below the top of the formation and 
averages 1 foot in thickness. Drill hole No. 47 of the Dering Coal 
Co., sec. 18, T. 18 N., R. 11 W.; and No. 51, C.C.C. & St.L.R.R., 
sec. 6, T. 20 N., R. 12 W. (see page 17) show the Pottsville to be of 
281 and 362 feet thick, respectively. In other parts of the district, as 
at Allerton and in sec. 26, T. 17 N., R. 13 W. in the western part of 
the area, only a small thickness of coal-bearing rocks underlies the 
drift, pre-Pennsylvanian formations being only a short distance below 
the surface materials. Further west in the vicinity of Mahomet, 
Champaign County, no "Coal Measures" rocks are present below the 
drift, the first bed rock being of Devonian age. 

The thinning of the Pottsville west and north indicates that it 
was deposited in a basin which the sea probably did not fill, or that 
it suffered erosion after deposition. The character of the formation 
is indicated by the following drill record. 

Record of drill hole Xo. 47, Dering Coal Co., XE. l /i XW.y* sec. 18, T. 18 X., 

R. 11 W. 

(Elevation— 689 feet) 

See Plate III, No. 8 

Description of strata Thickness Depth 

In. 

Drift- 
Surface soil and clay. 

Sand 

McLeansboro formation — 

Shale, blue 

"Slate", blue 

Coal No. 7 

Fire clay 

Shale, sandy 

Sandstone 

Shale, blue 

-Slate", blue 

Carbondale formation — 

Cod No. 6 



Thicki 


ness 
In. 

• • 

• • 

• • 

6 
6 

• • 

• • 

• • 

9 
3 




Ft. 

8 


Ft 
8 


41 


49 


41 


90 


11 


101 


3 


105 


5 


110 


10 


120 


44 


164 


25 


189 


13 


202 


7 


210 
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Description of strata 



Thickness 



Depth 



Fire clay 

Limestone 

Shale, gray 

Shale, blue 

Sandstone 

Limestone 

Shale, light 

Sandstone 

Coal 

Fire clay 

Sandstone 

Shale, light 

Sandstone 

"Slate", black 

Coal 

Pottsville formation — 

Sandstone 

Shale, blue 

Sandstone 

Shale, blue 

Limestone 

"Slate", sandy 

Sandstone 

Shale, blue and brown 

Coal 

Fire clay 

Sandstone 

"Slate", black 

"Slate", blue 

Sandstone 



Ft. 


In. 


Ft. 


4 


6 


214 


3 


• * 


217 


66 


• • 


283 


2 


6 


286 


58 


• • 


344 


2 


• • 


346 


4 


• ■ 


350 


47 


8 


397 


1 


10 


399 



1 
11 

2 
2 



6 
9 
6 



20 

14 

11 

1 

7 

6 

12 

17 

1 

1 

2 

4 

9 

173 



8 
3 
7 
6 



401 
412 
414 
416 
417 
419 

440 
454 
465 
466 
473 
479 
491 
508 
509 
511 
514 
518 
527 
700 



In. 
6 
6 
6 



8 
6 



6 
3 
9 



8 
11 



In the boring described above the upper part of the formation is 
composed of shales and sandstones, and the lower part consists of 
a massive sandstone, the thickness of which is 170 feet and 150 feet 
respectively. It is reported that a small amount of gas was found 
in drill hole No. 51, C. C. C. & St. L. R. R. 

The top and bottom of the Pottsville are not easily determined 
in the district since the "Mud Vein/' which is probably the same as 
coal No. 2 at the top of the formation, is not everywhere reported. 
At the base of the Pottsville, the thick Mississippian limestones, so 
prominent in western Indiana and in parts of Illinois, seem to have 
been removed by erosion before the deposition of the "Coal Measures". 
Consequently, the Pottsville rests on a series of shales, sandstones, 
and thin limestones, not unlike the lower coal-bearing rocks. 
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CARBONDALE FORMATION 

The Carbondale formation extends from the base of coal No. 2 
up to the top of coal No. 6. The Grape Creek coal is correlated with 
coal No. 6 largely because of the similarity between the fossil plants 
in the roof shales in the Danville field and in the roof of typical coal 
No. 6 of southern Illinois. 5 Likewise the "Mud Vein", so called be- 
cause of its division into several benches by layers of shale, is corre- 
lated tentatively with coal No. 2 (Murphysboro) mainly because of 
its position in the "Coal Measures". Its distance below coal No. 6 
in District VIII, and consequently the thickness of the Carbondale 
formation, varies from 165 feet to about 220 feet and averages about 
185 feet. In other parts of the State these beds are from 200 feet to 
250 feet apart, and in Saline County 300 feet is not an unusual dis- 
tance, the additional thickness of beds being attributed to the interval 
between coals No. 5 and No. 6 which is 50 feet greater than in other 
parts of the State. 

In the northern part of Vermilion County and the western part 
of Vermilion and Edgar counties, the lowermost beds of the Carbon- 
dale were either never deposited, or they were eroded after deposition 
as shown in Plate I. 

Such conditions are shown in drill holes at Reilly, and Rankin 
in the north, and near Allerton at the west. In this same part of 
the area the top beds of the formation were eroded before glacial 
times. 

The Carbondale as a whole is composed of shale and sandstone 
interbedded with a few layers of limestone, coal, and carbonaceous 
shale. A few feet below coal No. 6 lies a thin, but persistent, lime- 
stone which serves as a marker in several drill records in which the 
coal is absent. Clay shales, 80 to 100 feet thick, underlie the lime- 
stone. The next lower bed is a black, carbonaceous shale averaging 
8 feet in thickness. A number of records show a thin limestone 120 
to 140 feet below the top of the formation and a short distance above 
the black shale mentioned. The following drill records together with 
the cross-sections (Pis. Ill and IV) furnish detailed information re- 
garding the character of the Carbondale. 

Coal No. 6 (Grape Creek) at the top of the formation is variable 
in thickness. It is the best known in Vermilion County where it is 
actively mined. In this region it has an average thickness of 6 feet ; 
whereas to the north, west, and southwest of Danville its thickness 
decreases materially. It has not been positively identified south of 
the Vermilion-Edgar county line. The scarcity of drill holes south 
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of Ridge Farm is probably responsible for the lack of identification 
and later it will no doubt be possible to correlate with coal No. 6 one 
of the thin coals in the southern part of T. 16 N., Rs. 10 and 11 W 
and to trace this bed across the boundary into Indiana. 

Record of Electric mine shaft, Electric Coal Co., SW. cor. SE.*4 NW. 1 /^ sec. 10 

T. 19 N., R 12 W. 

(Elevation — 654 feet) 
See Plate III, No. 13 



Description of strata 



Drift- 
Surface 

Hardpan 

McLeansboro formation — 

Sand, slate, and limestone 

Coal No. 7 

Clay 

Shale, sandy 

Hard rock 

"Slate", black 

Shale, sandy 

Rock 

Shale, blue 

"Slate", brown 

Carbondale formation — 

Coal No. 6 

Shale, sandy 

Shale, blue 

"Slate", black 

Clay 

Shale, blue 

'Slate", brown 

'Slate" and smut 

Clay 

Shale, light 

Limestone 

Shale, sandy 

"Slate", black 

Shale, blue 

"Slate", black 

Coal 

Clay 

Shale, light 

Shale, blue 

"Slate", brown 

Coal 

Clay, brown 

'Slate", black 



m 



m 



**i 



Thickness 



Ft. 

8 
30 

59 
5 
4 
7 
4 
2 
4 
2 

47 

11 



13 
30 
10 
2 
10 
2 
3 
2 
1 
2 
9 
3 
10 
2 
1 
3 
6 
3 
5 
3 
1 
2 



In. 



6 

7 

11 



8 



3 
9 



Depth 



Ft. 

8 
38 

89 
95 
100 
107 
111 
113 
117 
119 
166 
176 

177 
190 
220 
230 
232 
242 
244 
247 
249 
250 
252 
261 
264 
274 
276 
277 
281 
287 
290 
295 
298 
299 
301 



In. 



6 
1 



6 
6 
6 
6 
6 



Description of strata 



Coal 

Shale, clayey 

Sandstone 

Shale, blue 

Shale, light 

"Slate", dark brown 

Shale, light 

f'ottsville formation — 

Coal and "slate" 

Shale, blue 

Sandstone 

"Slate", sandy 

Coal and "slate".... 

Shale, brown 

Coal 

Clay 

Shale, blue 

Sandstone 
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Thickness 


Ft. 

1 303 

< 318 

322 

336 

349 

1 360 

367 

368 
375 
381 
391 
393 
395 
395 
399 
( 407 
422 


Depth 

i 
i 


1/ 


j Ft. i 
" 2 


In. 
4 
2 

6 
6 

• • 

• • 

4 
6 

• • 

• • 

• 

6 


In. 
10 


14 




4 




14 ' 




13 




1 11 




7 




i 

1 


6 


6 




6 




10 




2 




'. 2 


4 




10 


4 


10 


8 




15 


6 







Record of drill hole No. 51, C. C. C. and St. 1- R. R., SW.y A SW.% sec. 6, 

T. 20 .V., R. 12 W. 

( Elevation— 584 feet) 
See Plate III, No. 23 



Description of strata 



Sand and gravel 

Clay, blue 

Clay, yellow 

Sand 

Clay, sandy 

Clav, blue 

Sand 

Clay, blue 

Coal No. 7 

Shale, gray 

Sandstone 

Shale, black 

Carbondale formation — 

Coal No. 6 

Shale, gray 

Limestone 

Shale, blue 

Sandstone 

Shale, blue 

Shale, black, carbonaceous. 
Shale, light gray 



Thickness 

It. 

8 
10 
22 

2 
12 



Depth 



In. 



8 



1 

2 

8 

6 

2 

10 

50 

3 

51 



6 
6 



Ft. 

8 

18 

40 

42 

54 

58 

62 

118 

122 

137 

141 

143 

145 
153 
159 
161 
171 
221 
224 
276 



In. 



8 
8 
8 
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Description of strata 



Thickness 



Depth 



Shale, black 

Shale, blue 

Shale, black 

Shale, brown 

Limestone 

Shale, dark blue 

Shale, black 

Shale, blue 

Shale, black 

Coal 

Shale, gray 

Coal 

Shale, blue 

Shale, black 

Coal 

Pottsville formation ( ?) — 

Shale, blue 

Limestone 

Shale, gray 

Coal 

Shale, blue, sandy 

Sandstone 

Shale, dark blue, sandy 

Shale, dark blue 

Coal 

Shale, white 

Shale, black and white alternately... 

Shale, white 

Limestone, blue 

Sandstone, white 

Shale, black 

Coal 

Shale, green 

Sandstone, white, green streaks 

Limestone, hard, cherty 

Chert 

Limestone 

Shale, dark blue, sandy 

Shale, dark blue, sandy, streaks of 
stone 

Shale, blue and green 

Limestone, blue 

Sandstone 

Sandstone, calcareous, dark blue, (oil j 
and gas) 

Sandstone 

Mississippian group — 

Shale, blue, sandy 



Ft. 
1 
2 
1 
6 
6 

16 

• • 

8 



In. 



12 
3 
2 

2 
1 
2 
2 

20 

4 

21 

17 

• • 

5 
11 
8 
6 
4 

• • 

1 

• • 

19 
20 

• • 

8 
24 

21 

10 

4 

48 

46 

54 

64 



6 
6 
4 
6 



8 



1 

5 



8 



IK?) 



Ft. 
277 
279 
280 
286 
292 
308 
308 
317 
317 
317 
323 
324 
336 
339 
342 

344 
345 
347 
349 
370 
374 
395 
412 
412 
417 
428 
436 
442 
466 
447 
448 
448 
467 
487 
488 
496 
520 

541 
552 
556 
604 

650 
704 

768 



In. 



4 
10 
10 
4 
4 
4 



6 
6 
6 



4 
4 
4 
4 
4 
4 



4 
4 
4 
1 
1 
1 
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Description of strata Thickness Depth 



»» 



Ft. i In. i Ft. In. 

Limestone 16 784 

Shale, blue 2 786 

Limestone 6 792 

Black streak 2 792 3 

Shale, blue, calcareous mottled 95 887 

Limestone, white, cherty 4 891 

Shale, blue and white mottled, sandy 84 . . 975 

Shale, blue 25 1000 3 



MCLEANSHORO FORMATION 

The McLeansboro formation includes all of the "Coal Measures 
rocks above coal No. 6. It takes its name from McLeansboro, Ham- 
ilton County, where borings have penetrated it to a depth of 1000 
feet. In the area under consideration, its maximum known thickness 
is about 240 feet, and in places the entire formation was removed 
by erosion before glacial times. 

East of North Fork near Danville all of the McLeansboro and 
most of the Carbondale is absent, and its place is occupied by glacial 
drift. West along the line represented by the cross-section EF (PI. 
IV) not more than 80 feet of McLeansboro beds remains. In the 
southern part of the Danville district proper, along the line repre- 
sented by cross-section CD, as much as 180 feet of the formation 
underlies the drift. 

The McLeansboro formation is composed of shales which are 
sandy in places, a few beds of sandstone, and one commercial bed 
of coal, No. 7, which is mined in the vicinity of Danville and Fair- 
mount. North of an east-west line through the southern part of 
T. 19 N., Rs. 11 and 12 \V. coal No. 7 has an average thickness of 
more than 5 feet, whereas south of the same line the thickness de- 
creases at a somewhat regular rate to an average of 2 feet 8 inches. 
The interval between coals No. 6 and No. 7 is occupied largely by 
sandy shale, although lenticular beds of limestone are present in 
places. Northwest of Danville the two coals are 20 to 30 feet apart, 
whereas toward the south and west the interval increases at a rather 
uniform rate, and in the vicinity of Vermilion Grove 80 to 90 feet 
is not uncommon. 

Plate I has been prepared to show graphically the history of the 
Danville region since the deposition of coal No. 6. It explains not 
only the thickening interval between the coals toward the south and 
southwest* but also the fact that where coal No. 6 is thick, coal No. 7 
is thin, and the interval between the two is greatest. 
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The general character of the McLeansboro formation is shown 
in Plates III and IV and in the following detailed logs. 

Record of drill hole No. 120, Bering Coal Co., SW. cor. SE.% SW.% sec. 12. 

T. 17 N., R. 13 W. 

(Elevation — 672 feet) 
See Plate IV, section CD, No. 1 

Description of strata 



Drift— 

Soil 

Clay 

Clay, blue 

Gravel 

Shale, sandy 

Gravel 

Clay, dark 

McLeansboro formation- 
Rock 

Shale, blue 

Shale, calcareous . . 

Gravel 

Shale, blue 

Rock, broken 

Shale, dark 

Shale, black 

Shale, dark 

Shale, black 

Coal No. 7 

Shale, dark 



Thickness 


Depth 


Ft. | In. 


Ft. 


In 


4 , 


4 


21 ! .. 


25 


5 


30 , 


3 | 


33 


35 


68 


10 


78 


85 , .. 


163 




2 


165 




15 


180 


60 1 


240 




2 


242 




5 


247 




13 


260 


25 


285 


1 

1 


286 


4 


290 




7 


297 




4 6 


301 


6 


6 


302 i 



Record of drill hole No. 12, Bering Coal Co., SW.y± SIV.]4 sec. 4, T. 17 N., 

R. 12 W. 

(Elevation — 672 feet) 
See Plate IV, section CD, No. 3 



Description of strata 



Drift- 
Soil 

Clay, yellow 

Clay, blue 

Sand (water) 

Gravel 

Clay, dark 

McLeansboro formation — 

Sandstone 

Shale 



Thickness 


Depth 


Ft. 


In. 


Ft. | In. 


2 


• * 


2 


10 


• • 


12 


• • 


2 


• » 


14 


• * 


8 


• • 


22 




20 


• • 


42 


19 


• • 


61 


• • 


27 


• • 


88 


• • 


9 


• • 


97 


• • 
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Thicki 

! "• 

48 


less 
In. 

• • 

• • 

• • 

7 
3(?) 

• • 

• • 

4 
8(?) 

• • 


j 

Ft. 
145 
187 
193 
196 
207 
245 
247 

253 
257 
258 


Depth 


In. 


42 




6 




3 


7 


10 




32 




2 




5 i 


4 


3 




1 









Description of strata 



Sandstone, trace of shale 

Shale, dark 

Shale, black, soft 

Coal No. 7 

Clay, light, soft 

Shale, sandy 

Shale, light, soft 

Carbondale formation — 

Coal No. 6 

Clay, light 

Shale, light, hard 



Record of drill hole Xo. 45, C. C. C. & St. L. R. R., NE.y A SW.]/ A sec. 7, T. 20 N., 

R. 12 W. 

(Elevation — 632 feet) 
See Plate III, No. 22 



Description of strata 



Drift- 
Soil 

Sand and gravel 

Clay 

McLeansboro formation — 

Shale, blue 

Coal No. 7 

Shale, gray 

Shale, black 

Shale, gray 

Coal 

Shale, gray 

Coal 

Shale, gray 

"Slate", black 

Carbondale formation — 

Coal No. 6 

Shale, gray, sandy... 



Thickness 


Depth 




Ft. 


In. 


Ft. 


In. 


1 


m • 


1 


• • 


56 


• • 


57 


• • 


7 


• • 


64 


• • 


63 


8 


127 


8 


5 


7 


133 


3 


1 


3 


134 , 


6 


• * 


1 


134 ' 


7 


15 


• • 


149 


7 


• • 


1 


149 


8 


9 


• • 


158 


8 


• • 


4 


159 


• • 


2 


• • 


161 | 


• • 


5 


• • 


166 


• • 


9 


3 


175 


3 


19 


9 


195 


• • 



Glacial Features 



drift 



Overlying the bed rock throughout the district is a mass of un- 
consolidated clays, sands, and gravels which varies in thickness from 
a few feet to about 250 feet. This glacial drift, as it is called, con- 
tains many bowlders of Canadian origin, as well as fragments of lime- 
stone from northern Illinois, a characteristic showing that it was 
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transported to this region and deposited as an unassorted mass upon 
a surface consisting of hills and valleys which showed greater relief 
than those of today in the district under consideration. 

The results of two different ice invasions have been recognized 
in District VIII. The oldest drift, the Illinoian, extends 100 miles 
south of this area and is overlain by a rather uniform thickness of a 
later drift sheet, the Wisconsin, which conceals the older drift except 
in the deeper valleys. The pre-glacial valleys are filled largely with 
the earlier deposits which tended to make a smooth topography upon 
which the Wisconsin drift was later laid down. 

PRE-GLACIAL CHANNELS 

The following description of drainage features is taken from 
geologic folio No. 67 of the U. S. Geological Survey by M. R. Campbell 
and Frank Leverett : 

The narrowness and the rocky character of the Vermilion River clearly 
indicate that the present course of the stream is of recent date and that it does 
not necessarily correspond with any drainage line which existed in pre-Pleistocene 
time. It is not known positively that any drilled wells have yet reached the 
bottom of the valley in which flowed the old Vermilion River, but its position 
is indicated by the great depth of drift found in the well at Danville Junction. 
The altitude of the rock floor at this point is 435 feet above the level of the sea. 
The well recently drilled at the Soldiers' Home reached solid rock at an altitude 
of 480 feet, and a well drilled a number of years ago near the depot at Grape 
Creek reached the rock floor at about 470 feet above sea level. These wells 
show a much lower rock surface than that which is found south of the river, 
and they are also found slightly below the level of the rock floor northeast of 
Danville. Three wells in Newell Township reached the rock at an altitude of 
about 430 feet, one at 528 feet, one at 520 feet, one at 515 feet, and one at 480 
feet. From these figures it will be seen that there is a rather deep valley in 
the vicinity of Danville Junction, and presumably this valley extends southeast- 
ward along the course of Stony Creek and Vermilion River to the mouth of 
Grape Creek. The sharp, rocky gorge which the river enters on leaving the 
great alluvial amphitheater at this point shows that the course of the old stream 
must have been different from that which the river occupies at present. The 
drill hole at Grape Creek station is located on the extreme edge of the valley 
and consequently it is doubtful whether it represents the full depth of the old 
channel in this vicinity. Unfortunately there has been no drilling in the center 
of this wide flat, and one can only surmise the depth to which the rocky strata 
have been eroded. The old valley turned at this point and presumably pursued 
an easterly direction beyond the margin of this quadrangle. 

There is no evidence of reversal or any such decided change in the drainage 
of this region. It is simply a case of readjustment to new conditions along 
practically the same lines that the streams occupied before the advent of the 
ice. During the time of maximum glaciation the streams were probably entirely 
arrested by the ice, but upon its retreat they formed along lines of least resist- 
ance, which in this case appear to have been nearly in their former courses. 
The ice front occupied a nearly east-west position, hence the southern parts of 
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the valleys would be open first, and here the streams generally formed. When 
the ice had retreated to about the position of Danville the water from its melting 
front found a channel along the present course of the Vermilion, more than 
half way up the rocky side of its old valley. Toward the south the high rock 
floor interposed a barrier to the pathway of the stream, but it pursued its course 
parallel to that highland and just at its foot. Doubtless the streams were at 
first located upon glacial drift only; as time advanced they eroded their channels 
and encountered the solid rock, but their pathway was selected, and they 
persisted in it despite the solid rock through which they had to cut, even though 
only a short distance to the northeast there was a channel already cut through 
the solid rock to a greater depth than the one which they now occupy. The 
pre- Pleistocene river flowed east and probably joined the Wabash, and the 
modern stream has followed in nearly the same course. 

North and west of Danville the old topography is not so easy to study, 
for the creeks have not yet cut down to solid rock except in the immediate 
vicinity of Danville, and only a few wells have reached the original rock floor. 
There seems to be a general depression in this rocky floor along a line running 
directly northwest from Danville, for in sec. 16, T. 20 N.. R. 12 W., solid 
rock was struck at an altitude of 470 feet, whereas in sec. 32, T. 21 N., R. 12 W., 
a well reached rock at an altitude of 525 feet. It seems probable, therefore, 
that the western fork of the old river entered this territory near where the 
present Middle Fork enters, flowed southeast, and north of Danville joined 
another fork which occupied a slight depression along approximately the present 
line of North Fork. 

This rather extensive drainage system in the northern part of the quad- 
rangle is responsible for the lowness of the rocky floor in that region, and 
hence is indirectly responsible for the deep filling of drift that occurs there 
and for the absence of the coal beds which arc so important in the territory 
south of the river. In the extreme northeastern part of the quadrangle the 
height of the rock floor is not known since all the deep wells in that region 
have failed to reach solid rock. It shows, however, along Wabash River in 
the vicinity of Covington at an altitude of about 500 feet, hence it seems probable 
that it is about the same in the vicinity of State Line. 

The sudden termination toward the east of the productive coal, as shown 
on the economic map, is due to the erosion of the rocks and the coal beds to 
a plane below the level of the latter. The outlines are only approximately 
correct, and hence do not represent the actual rugosities of the prc-Pleistocenc 
topography. In Danville the coal beds are similarly cut away by early erosion, 
so that the beds which are prominent along the river bluff on the south- 
western side of the city are not present in the northeastern part. In this locality 
the change is very abrupt and striking, and its existence has been verified again 
and again by the many wells that have been sunk below the level of the coal 
beds without encountering solid rock. 

Since the foregoing was written, the C. C\ C\ & St. L. R. R. 
has drilled a large number of holes southwest of Danville in T. 20 X.. 
R. 12 \V. The rock surface in many of these holes is not more than 
500 feet above sea level, whereas in T. 19 X., R. 12 \V. it averages 
more than 600 feet. The former low area is no doubt a continuation 
of the one northeast and southeast of Danville. 
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For a knowledge of the Ordovician, Silurian, Devonian, and 
Mississippian formations which underlie the coal-bearing rocks thj* 
reader is referred to the Appendix (page 56). • 

STRUCTURE * 

Definition ,- 

The term geologic structure is used to denote the attitude 4jt- 
"lay" of rock beds. It is common belief that in Illinois all of tl£ 
formations are horizontal. This belief is due to the gentleness 6lf 
dips over most of the State, and also to the surficial drift cover, whidfe 
obscures the underlying formations. It is only upon studying laqfk 
areas in detail that the real structure may be determined. - 

Method of Determining Structures 

The two-color map (PI. II) was prepared for the purpose <£f 
showing the position of the beds underlying Vermilion County, la 
favorable regions a map would be prepared from data collected Jkt 
the outcrops of the different formations, but as has been mentioned* 
over most of the region all the beds are covered by unconsolidate 
sands, clays, and gravels, known as glacial drift. In such an area 
it is necessary to collect and study all available data from drill record!. 
On Plate II drill holes the logs of which are filed in the office of the 
State Geological Survey are indicated by appropriate symbols. Their 
records have been obtained from many sources. For the most past 
they represent test holes for coal and petroleum. Almost without 
exception the operators have furnished their logs for purposes of 
study. The Survey is requested to hold a large number of records 
confidential, and for this reason the thickness of the coal is not shown 
oil the map. 

Unfortunately the available records for Edgar County are too few 
to be of much value for correlation or for the study of coal resources. 
The Survey has knowledge of 67 holes that have been drilled in the 
county, excluding the large number of shallow farm wells, but after 
careful inquiry among the drillers it is found that most of the records 
have been lost, misplaced, or destroyed, and the valuable information 
obtained at considerable expense is unavailable, and only 13 good 
records have been secured. It should be remembered that records 
of any kind have worth even if they show the absence of coal, since 
if the record is lost, useless drilling may be done in the future. 

Structure Contour Map 

structure contours 

Prominent, curved, red lines bearing conspicuous numbers rang- 
ing from 200 to 600 extend in a general northwest-southeast direction 
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across the map. These contour lines show the position of coal No. 6 
above sea level. Since the "Coal Measures" rocks above and below 
iral No. 6 arc essentially parallel to it, the geologic structure is 
indicated by the lines representing the top of this coal bed. Coal 
\n t* was ^elected for contouring l»ecause of its case of identification 
i*\rr most of the area. In Edgar County, data are too scarce to per- 
mit satisfactory correlations and contouring, hence the available in- 
formation for this count v is onlv tabulated. 

* • 

In studying the contour map. the reader is requested to imagine 
j 1 2 ihr rock* removed to the top of coal No. 6; in other words, suppose 
tht* <-iial U*d to lie the surface of the ground. Again, imagine Ver- 
mlioti < ountv to !>e flooded bv an arm of the ocean, the water stand- 
mg 575 feet aliove present sea level. The shore line would lie re|>- 
rrM-ntrd by the contour marked 575 on the map. If the level of the 
»atrr were lowered bv 25- foot intervals, the successive shore lines 

m 

would U- indiratcd by the corresponding contours. The upward folds 
or antit lim-v *uch as the one in the northern part of T. 19 N.. R. 12 \\\, 
mould extend long arms of land into the sea; whereas the downward 
fol«U or incline* such a* the one immediatelv south of the anticline 

m 

rvrntjoncd aUive. would Ik* covered by bays and lagoons. The arcA 
in*ide of the closed contour west of (Jeorgetown. would rise above 
•ca as a low island when the water stood at 475. 

In Plate II the contour interval is 25 feet. The elevation of the 
<-«»a! a*«»\r sra level was determined in each place by subtracting from 
thr «*:rf.icc- elevation the figure representing the depth to the top of 
oal \n tt as given in the drill or shaft record. 

The accuracy of structure contours dej>cmU directly on ( 1 ) the 
n imVr and distribution of the datum jMiints where information is 
a\atlahle. i2» the correctness of correlations lietween l>eds. and <J» 
■!cj:r cr of precision in determination of surface elevations. 

■ 1 ♦ l>ata are sufficient to contour only eight townships in the 
southeastern part of Vermilion County. Where the drill holes are 
numerous and evenlv distributed the t nation of the contours is rloselv 
'•rtcrmincd. It is aUo |Missible to \\»v a small contour interval and 
thereby introduce great detail. Although it would have lieen j*os*ihle 
m <ome parts of the map to ha\e used a HWoot contour interval, the 
<bu for the entire district would not permit the use of an interval 
k** than 25 feet. In areas where information is meagre, doubt is 
**pre*«ed by the use of broken contours. 

(2\ Throughout the contoured area, coals No. 6 and No. 7 are 
'he most important beds and their persistent characteristic* render 



26 COAL MINING INVESTIGATIONS 

them easily identified; it is thought that correlations are correctly 
made. 

(3) Surface elevations have been determined by various methods. 
Instrumental levels were run to the C. C. C. & St. L. R. R. drill holes 
northwest of Danville. The Danville quadrangle topographic map 
was used in order to estimate the elevation of many holes south and 
southwest of the city. Wherever possible, accurate levels furnished 
by the Bunsen Coal Co., Dering Coal Co., Two Rivers Coal Co., and 
others were used and all the elevations were adjusted to sea level 
datum. In southern Vermilion County elevations were estimated 
from the Rolfe topographic map of 1892-3 which was constructed 
largely by barometric control and is, therefore, subject to considerable 
error. 

PRACTICAL USE OF MAP 

The base map has been compiled from the best available data. 
Each smallest square represents a section of approximately 640 acres. 
On this base is shown the location of all drill holes and mine shafts 
of which records are on file in the Survey. So far as it is known, the 
map shows the areal distribution of coal No. 6, its approximate depth 
at any given point, and its position with reference to sea level. For 
points located between contour lines, intermediate elevations may be 
assigned to the top of coal No. 6; for example, the elevation of the 
coal at a point half-way between the 500-foot and the 525-foot con- 
tours is 5\2y2 feet. Figures obtained in this way are approximately 
correct and are sufficient for all practical purposes. 

Certain black figures on the map show surface elevations. In 
order to determine the depth to coal No. 6 it is necessary only to 
subtract from the surface elevation the figure representing the eleva- 
tion of the coal (obtained from the nearest contour line). For 
example, at Georgetown, the surface elevation is 676 feet and the 
altitude of coal No. 6 as shown bv the red contour is 475. The 
difference, 201 feet, is the depth to coal No. 6. Coal No. 7 at this 
place is about 70 feet above the Grape Creek bed. 

The absence of contours in southwestern Vermilion County does 
not signify the absence of coal, but merely the lack of sufficient infor- 
mation regarding it. 

Structure of District VIII 

RELATION TO GENERAL STRUCTURE OF ILLINOIS 

The coal field of which District VIII is only a part covers 36,800 
square miles in Illinois and a smaller area in Indiana and Kentucky. 
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The two counties under consideration lie near the northeast corner 
of the field as shown in figure 2. 



l-'ic. 2. — Sketch map showing relation of fJistrict VIII to Eastern Interior 
cal tirld. 

The coal-bearing rocks lie in a wide ha sin -shaped area formed by 
the older formations. In Illinois, the basin is s]joon shajwd, its 
deepest part being in Hamilton. Wayne, and White counties. The 
long axis of the "s|>oon" passes near Olney in Richland County and 
1-ovington in Moultrie County. I-atcst information indicates that the 
l-a Salle anticline materially alters the shape of the eastern side of the 
Illinois basin. This upward fold extends northwest from the north- 
west corner of (.'lark County, and it has lieen recognized in drillings 
at least as far as Mahomet. Champaign County. An anticline of 
similar character is well exfxised in the vicinity of Iji Salle and has 
been traced 15 to 20 miles southeast of that city. In southern La Salle 
County its axis appears to extend almost north-south, and it is uncer- 
tain [hat it connects with the anticline mentioned farther southeast. 
At any rate, the effect of the latter is almost to separate the Danville 
field from the main Illinois basin. In other words, an area of older 
rocks underlies the drift along the anticline west of Vermilion and 
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Edgar counties, with coal-bearing rocks on each side. At the so 
the Danville area is connected with the main body of "Coal Measur 
as shown in figure 3. 

STRUCTURAL FEATURES 

The structure of the area is very simple. The general strike 
the beds is a little west of north. The beds dip regularly southwc 
ward from 30 to 50 feet per mile for about 3 miles where they flat! 
into a terrace 3 miles wide, in the southeastern part of T. 18 i 
R. 12 W. Here the dip is about 8 feet per mile. On this flat 1 
two portions of higher structure and one depression. The larj 
elevated area is 25 feet above the surrounding flat and covers si 
36, 35, and 25, T. 18 N., R. 12 W. and parts of sees. 15, 21, 22, J 
T. 18 N., R. 11 W. The smaller area is irregular in shape 4 
extends over parts of sees. 15, 21, 22, and 23, T. 18 N., R. 12 W. l! 
depression affects parts of sees. 14 and 15, T. 18 N., R. 12 W. 

DESCRIPTIONS OF STRUCTURAL SECTIONS 

The following descriptions refer to cross-sections AB, CD, al 
EF which show the position of the beds in different parts of I 
district. 

SECTION AB 

Section AB (PI. Ill) lies in a general northwest-southeast 1 
from sec. 23, T. 17 N., R. 11 W. to sec. 6, T. 20 N., R. 12 W., cut 
slightly across the strike of the beds. It is constructed with 
level as a datum plane. 

The section shows slight irregularities in dip and the eastwa 
rise of the coal beds No. 6 and No. 7 above the plane of glac 
erosion. The coal beds likewise ride above this plane along t 
northwest projection of the section toward Reilly, but no data 
available at present to show the exact former location of the b 
All recognizable horizons are correlated, and the section shows 
variations in the character of the strata and in the thickness of t 
beds between correlated horizons, such as the thinning of the be 
between coals No. 6 and No. 7 from 85 feet in the southeast to 
average of 35 feet in the northwest. "* 

SECTION CD 

Cross-section CD (PI. IV) lies along the dip across the southern part 
the county. It shows the glacial trough in the southeast corner of Vermili 
County, and the dip of the coal beds westward from this area below the 
of glacial erosion. The dip is at the rate of 40 feet to the mile from the outcrt 
of coal No. 6 to sec. 30, T. 18 N., R. 12 W. From this locality westward 
strata flatten into a terrace 2 l / 2 miles across, beyond which the western dip 
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Coal No. 6 (Grape Creek) 

distribution and thickness 

The data available at present are not sufficient to map the entire 

uu temp line of coal Xo. 6, or to estimate witli accuracy the area 

inderlain by it. Kxjwsures in Vermilion County are confined entirely 

to Vermilion River and its larger tributaries. 
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Fits. 4.— Map siliowitii: area* nf thick and thin coal Xo. 7 In Vermilion 

The line of outcrop indicated tin the contour map represents the 
location to the best of present knowledge and is approximately cor- 
rect. Where it enters the county a1>oiit the center of T. 17 N., 
R. 11 W. the outcrop is concealed by the drift. It follows a general 



i 



32 COAL MINING INVESTIGATIONS 



course due north to Grape Creek, where it is exposed in the banks 
the stream and can be traced to where the river swings westward 
Danville. Here the area of coal No. 6 extends for a short dist; 
beyond Vermilion River. The stream has eroded its channel bel< 
the coal horizon, so that the area on the east bank forms an outl 
from the main body. The outcrop of the main area follows the soi 
side of Vermilion River as far as Schafer's mine, in sec. 7, T. 19 
R. 12 W. beyond which it is concealed by the drift, but a number 
drillings locate the outcrop to the line between Tps. 20 and 21 
This is as far as it can be positively traced. The drilling in sec. 
T. 20 N., R. 12 W. shows drift to the top of coal No. 7. Sevei 
hundred feet of Pennsylvanian beds including coal No. 6 are abs 
in the well drilled for oil at Reilly, and it is probable that the line 
outcrop passes westward towards Champaign County through T. 21 

The western boundary of coal No. 6 is unknown except appro: 
mately in one locality. Samples examined from the well at Allert< 
in T. 17 N., R. 14 W. show that the top of the hole is below 
horizon of coal No. 6, whereas at Sidell both coal No. 6 and 
No. 7 are present. This places the line of outcrop between Allertt 
and Sidell. 

The area included within the outcrop just described embrac 
either part or all of Tps. 17, 18, 19, and 20 N., Rs. 11, 12, and 13 \\ 
or approximately 325 square miles. 

Figure 3 shows the area underlain by coal No. 6 where it hi 
an average thickness of 6 feet in Tps. 17, 18, and 19 N., Rs. 11 ai 
12 W., and the remaining area in which the average is less than 6 fe< 
North of the boundary line the coal has irregular thickness, ai 
available data indicate a range from a few inches to 4 feet, tl 
average being 2 feet 9 inches. The boundary line between thin ai 
thick coal is subject to revision. 

Lack of drilling in T. 16 N., Rs. 11 and 12 W., and in the vicinil 
of Ridge Farm renders correlation between Vermilion and EdgJ 
counties impossible at the present time, and it is thought best 
present the knowledge regarding Edgar County coals in tabular fori 
(see Table 2). Plate V is a map showing the location of drill hol( 
in Edgar County. Diligent efforts have been made to secure recon 
for all of the holes drilled in this county, but unfortunately man] 
records were not kept. The map shows only a small number of hol< 
for which complete logs are available. 
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PHYSICAL CHARACTERISTICS 

Coal No. 6 averages 6 feet in thickness in the important mining 
area south of Danville. It consists generally of two benches which 
are separated from each other by the "blue band", the top of which 
lies 1 foot 9 inches to 3 feet 6 inches above the floor. The two 
lienchcs which are similar in character, consist of bright and dull 
layers of coal with which are interlaminated mother coal, dirt, and 
pyrite. As a rule the "blue band" is the only impure layer that can 
Ik? traced throughout a mine, the others being disconnected lenses. 

Here and there the bed varies greatly in physical ap|)ea ranee and 
its character is best indicated bv sections measured at the face in 
different mines of the district. 

DERI KG COAL CO., MINK NO. 4. NW.J4 SE.J4 sl * • 15. T. l8 N., R. IJ W. 

Maximum thickness, 10 feet ; minimum, 4 feet 6 inches ; average, 5 feet 
9 inches. Coal bright and brittle, of irregular fracture, and banded structure, 
and divided into two benches which are similar in character. Calcite is present 
along the fracture planes, and the sulphur occurs in bands and stringers; be- 
tween the benches is the "blue band" which consists of two 1-inch layers of gray 
clay separated by 6 inches of coal. 

Section, face tnain south entry 

Thickness Depth 

Description of strata Inches Inches 

Coal 7 7 

Sulphur 1 8 

Coal 15 23 

Sulphur 1 24 

Coal 23 47 

"Blue band" I ( 1 48 

Coal "Blue band" ] 6 54 

"Blue band" | | V/j 55«/, 

Coal 14 W i 

SHARON COAL AND BRICK CO., SEC. 7, T. 17 N., R. II W. 

Maximum thickness, 5 feet 8 inches; minimum, 4 feet; average, 5 feet. 
Two benches, both alotit same character; mostly bright, with suhconchoidal 
fracture. "Blue band" persistent, about two-thirds distance from top; small 
dirt bands and sulphur mostly in lower bench. 

Section, face 2nd XR. 

Thickness Depth 

Description of strata Inches Inches 

Coal, hard, bright 10 10 

Bone Wi \W* 
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Description of strata 

Coal, hard, bright 

Bone 

Coal, hard, dull { "Blue band 

Bone 

Coal, soft 

Sulphur 

Coal 

Sulphur 

Coal 



Thickness 


Depth 


Inches 


Inches 


22 


WA 


2 


35# 


5 


4oy 2 


2 


42# 


5 


47/ 2 


V* 


48 


5 


53 


2 


55 


7 


62 



BUNSEN COAL CO., LITTLE VERMILION MINE, SEC. 19, T. l8 N., R. II W. 

Maximum thickness, 12 feet; minimum, 0; average, 6 feet; upper bench, 
about 3 feet 7 inches; lower bench, about 2 feet. "Blue band" as much as 7# 
inches thick. Dirt in irregular bands. 

Section, face S. 7 W. 

Thickness Depth 

Description of strata Inches Inches 

Coal, laminated, bright to dull, several small bands of dirt. 50 50 

Dirt 2y 2 S2V 2 

Coal, dull, dirty 4 56# 

Dirt, "blue band" 3 59# 

Coal, bright, clean, except small amount of sulphur 31}4 91 

Section, 7 E. off main N. 

Thickness Depth 

Description of strata Inches Inches 

Coal, laminated, dull, fine bands of dirt, sulphur, and 

calcite 43 43 

"Blue band," bone and shale 7 50 

Coal, cleaner and brighter than upper bench 22 l / 2 72 l /z 

SCHAFER MINE, NW.J4 SW.J4 SEC. 7, T. IO, N., R. II W. 

Maximum thickness, 9 feet; minimum, 18 inches; average, 6 feet. Coal 
is hardest near top and bottom. "Blue band" is present throughout mine ; several 
dirt and sulphur bands of irregular vertical and horizontal extent. Sulphur 
sticks to coal and is difficult to separate. 

Section of coal No. 6 at Schafer Mine 

Thickness Depth 

Description of strata Inches Inches 

Coal, laminated, fairly hard, contains sulphur and dirt 

bands and some gypsum 28 28 

Coal, softer and blocky, less sulphur 12 40 

"Blue band" containing sulphur balls \ l / 2 41# 

Coal, contains clay and sulphur bands and pyrite balls, 

bottom 10 inches harder 41 82^ 
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kELLEY COAL CO., HIMROD MINE (ABANDONED), NK.J4 SE.J4 SEC 9 T. l8 N., R. II W. 

Section face 5th N. off NE. Entry 

Thickness Depth 

Description of strata Inches Inches 

Coal 46V 2 46y 2 

-Blue band" 1 47# 

Bone 2 49*4 

Coal 2Sy 2 75 

ROOF OF COAL NO. 6 

The very persistent limestone overlying coal No. 6 in south- 
western Illinois, is absent over most of this field. It is well devel- 
oped in the immediate vicinity of Danville, and it is possible that the 
bed once covered the entire area but was removed by erosion and 
replaced by the present shales. 

The regular roof in the Danville district is a gray, sandy shale 
containing plant impressions and their carbonized remains and pos- 
sessing so little cohesion that it falls easily in more or less tabular 
masses. It contains many "slips" and rolls which are described 
under the topic "Roof Irregularities in the Danville District." 

The following notes and sections were made in various mines of 
the district. 

SHARON MINE, SKC. 7, T. 17 N., R. II W. 

Above the coal is a 3- to 4-inch carbonaceous shale which is in places 
underlain by a thin layer of bone. In parts of the mine a 5-inch draw slate 
occurs. The gray, sandy, shale cap rock is at least 15 feet thick; the lowest 2 
feet shows a large number of laminations and contains flattened marcasite con- 
cretions in layers from 4 to 6 inches apart. 

Roof is good until lowest carbonaceous shale is removed, when moisture 
swells the shale and causes it to break and fall piece by piece to the cap rock. 

DER1NG NO. 4, NW.J4 SE.J4 SEC. 15, T. l8 N., R. 12 W. 

Roof which falls in tabular slabs is light, sandy, gray shale up to 20 feet 
thick, overlain by 80 feet of gray shale. Roof contains plant impressions and 
some sulphur balls. It is most sandy in vicinity of rolls. An area extending 
approximately north-south in the vicinity of the shaft contains numerous rolls. 
A smaller area exists to the west. Rolls have a general northeast-southwest 
bearing. 

BTNSEN COAL CO., LITTLE VERMILION MINE, NW.J4 SE.J4 *Et • 19, T. l8 N., R. 11 W. 

Roof is gray, sandy shale irregularly bedded ; contains rolls and stringers 
of coal which cause weakness; falls in conchoidal masses. Coal No. 7 lies 43 
feet above No. 6. A harder, smoother shale called soapstone overlies the im- 
mediate roof and in places is in contact with the coal. 
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SCHAFER MINE, NW.% SVf.% SEC. 7, T. 10, N., R. II W. 

Roof of this mine is typical of small area in which limestone is present. 

Section of roof 

Thickness 
Description of strata Ft. In. Ft. In. 

4. Limestone, dark gray, argillaceous, nodular. . 3 l / 2 to 4 

3. Shale, calcareous, light gray 6 to 8 

2. Shale, black, very bituminous 3 to 4 

1. Shale, black, hard (lenticular) 18 

No 3 contains clay seams bearing N. 60° W. and N. 30° E. It forms roof 
of part of mine. It is reported that cannel coal replaces No. 1 here and there, 
and when neither black shale nor coal are present the roof falls to limestone 
cap rock. 

Section from coal No. 6 to coal No. 7 at Schafer*s mine 

Thickness Depth 

Description of strata Feet Feet 

Coal No. 7 (Danville) 6. 6 

Shale, carbonaceous * 4 10 

Coal, impure 1 11 

Shale, brown, unconsolidated 10 21 

Limestone, clayey, weathers rapidly 3 24 

Slate, black to water's edge 2 26 

Coal No. 6 (Grape Creek) visible at lower water 



• • 



IRREGULARITIES IN ROOF AND FLOOR 
GENERAL DESCRIPTION 

Throughout the Danville district the contact of the roof with 
the coal is extremely irregular. Lenticular masses of shale usually 
covered by a thin layer of coal extend downward into the coal bed, 
and in many places they practically replace the bed. This kind of 
roof is known as "roily" by the miner and the individual masses are 
termed "rolls." 

The typical roll of this district is a lens-shaped body of shale 
similar in all respects to the roof material, its long axis parallel with 
the bedding of the coal lying in the upper part of the bed. In most 
rolls examined thus far, the roof proper is separated from the 
lenticular shale by a layer of coal ranging in thickness from a mere 
streak up to about 1 foot. Moreover, this stringer of coal if con- 
sidered alone, forms a dome-shaped covering for the underlying roll, 
the dome extending up into the roof to a distance depending on the 
size of the roll. A vertical thickness of 10 or 15 feet is not uncommon 
at the central part of the shale lens. Figure 5 shows the side view 
at the edge of a roll and the coal stringer extending up into the roof. 
The smaller rolls extend along the entries about ten feet, whereas 
others may affect the roof for hundreds of feet, there being no uni- 
formity in size. 
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The matrix of the lenses is composed of sandy shales, similar in 
all respects to the regular roof shales of the district. In places small 



Fig. 5.— A typical roll of the Danville District (entry cuts through the 
mil. of which only one side is shown). 

amounts of sand are interlaminatcd with the shale of the roll just as 
the)* occur higher up in the regular roof (see figure 6). 



Fig. 6.— Sketch of a roll 



3 OF DISTRICT VIII 



Under all of the large rolls studied, the floor is depressed. This 
characteristic is so noticeable that to the miner a sudden local dip 
usually signifies the presence of a roll. 



Fig. 8, — Sketch of a portion of Dering mine No. 4 showing effect of 
rolls on position of rooms. 



The laminations and bedding planes so clearly shown in the 
material composing the lenses, the small stringers of coal fingering 
out from the main lied into the lens, the absence of fragmentary ma- 
terial such as broken coal, leave small room for doubt that the lenses 
are of sedimentary origin. They are believed to have conic to their 
present position through the processes outlined below. 

After most of the vegetal matter hail collected it seems likely 
that the surface of the coal swamp was uneven, consisting of slight 
elevations and depressions, the latter probably containing water, but 
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not forming regular drainage channels. If at any time the general 
level of water in the swamp was slightly raised, there was of course 
an overflow from one depression to another depending on the height 
of the barrier or the higher ground between them. 

A short time before the submergence that put an end to the 
deposition of coaly matter, the general level of the swamp was low- 
ered in the vicinity of the present Danville field and the result was an 
incursion of water loaded with very fine sediment. The higher parts 
of the swamp were probably not submerged, btit the depressions were 
flooded, and many of them were slowly filled with fine muds and 



Fig. 9.— Sketch of faulted roll. 

sands interlaminated. During the deposition of this material in the 
small depressions, vegetable matter, leaves, and trees fell or were 
washed into the hollows and were interbedded with the sediments. 
The overflow from one depression flooded an adjacent low area and 
the small divide between the two received only a thin layer of sedi- 
ment. It is believed that if all of the overlying material were re- 
moved, there would be seen dirt bands of various sizes connecting 
the shale lenses along bedding places in the coal. Such connection 
was not actually traced in any of the mines, but it must be remem- 
bered that examination is limited to the comparatively small area 
exposed along mine workings. 
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Before the final submergence began, conditions were probably 
stable for a considerable time and vegetal deposits accumulated in 
various amounts over many of the filled depressions. The whole 
region then began to sink and permitted the deposition of the roof 
materials, and at once pressure on the coaly material began to be 
effective. 

It must be remembered that a bed of coal 6 feet thick probably 
represents almost 200 feet of original vegetal matter. According to 
Ashley and others 1 foot of surface peat forms about \% inches of 
compact peat; and for 1 foot of bituminous coal, like that of the 
Pittsburg coal, 3 feet of compact peat are required. According to 
these figures, about 32 feet of surface vegetal matter slightly com- 
pressed would be required for each foot of coal like that of the 
Grape Creek bed. At the time of deposition of the lenses there was 
probably 16 feet of peat already in existence covered by 25 or 30 
feet of looser vegetal matter. In other words, the lenticular masses 
rested 40 or 50 feet above their present position when pressure began 
to be exerted by the accumulating roof muds and sands. The figures 
quoted are probably somewhat too high for Illinois coals, but a consid- 
erable reduction in the amount of original vegetal matter would still 
leave a decided excess in the thickness of this material over that of the 
clay lens. 

While the coaly matter was compressed from 40 or 50 feet to 
6 feet, the lens held practically its same size, owing to its almost 
incompressible nature when compared to vegetal matter. The final 
result was that the thickest part of the lens settled least of all and 
arched the stringer of coal as shown in figure 10. 

As stated above, most of the large lenses have not only an 
arched top, but also have depressed the floor slightly. Slickensides 
are present in all of the rolls as would be expected when it is recalled 
that the solid clay has settled perhaps 50 feet surrounded by an ex- 
tremely compressible medium. Irregular settling has caused move- 
ment of the clay in different directions in order to accommodate un- 
equal pressures and the result is in many places not a smooth lenti- 
cular mass but an irregularly shaped lens with an uneven contact, as 
shown in figure 10. 

Many of the large rolls show faulting that occurred after both 
coal and shale had become solidified to almost, if not quite, their 
present condition. The connections of the fractures to the lenses 
that occupy the major part of the IkmI is in accord with the theory 
that the greatest differential strains were produced where the largest 
lenses of incompressible shale settled into the accommodating coaly 
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B 

Fig. 10.— Sketch showing compression of coaly matter and shale lens. 

A — Sketcli showing slightly compressed peat with lenticular deposit of 
clay and interbedded vegetal matter near surface of swamp. A small amount 
of vegetal matter overlies the clay. 

B — Sketch showing effect of compression by the accumulating muds whkh 
now form the roof shales of the coal. The vegetal matter is compressed, where- 
as the lens of clay retains its volume, and the arching of the top of the lens 
is the result. At A, B, I, and J of figure A the entire mass is composed of 
highly compressible material, whereas at C, D, E, F, G, and H there is a variable 
amount of almost incompressible clay. The section at F contains the most oi 
the clay and will be compressed least of all as shown in B. 
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substance. In all rolls thus far examined the evidences of move- 
ment and fracturing, or in other words, the pressure, is directly pro- 
portional in a general way to the size (mass) of the lens. 

From the nature of the rolls, it is not possible to predict their 
position or size since they are probably dependent upon the nature of 
the original swamp surface, only the general characteristics of which 
are now known. If the theory outlined represents the facts, the 
lenses are simply variations of the dirt bands so common in the coals 
and are not more regular in their occurrence than are the latter. 

The rough alignment of the lenses in a northeast-southwest 
direction is probably the result of the slow settling of the swamp sur- 
face toward the southwest, and the development of parallel incipient 
drainage channels prior to the deposition of the sediment that formed 
the lenses. 

It must l>e remembered that the variable conditions under which 
the mass of clay settled into the coaly material, and especially the 
compressible nature of the latter as compared with the clay, enabled 
the mass of clay to assume under pressure a great variety of shapes. 
It is, therefore, not always possible to recognize the similarity to a 
lens. In some places no accumulation of vegetal matter occurred 
above the clay now forming the lens, therefore no stringer of coal 
caps the lens. However, the same general results have been brought 
about by settling, and slips occur between the regular shale roof and 
the material composing the lens. The roof is thereby weakened and 
the lenticular material falls about in the same manner as if the coal 
stringer were present. 

The lenticular masses of clay in the upper part of the Danville 
coals then are probably not essentially different in their mode of 
origin from the clay bands throughout the bed, or from the lenses 
1 to 2 feet thick which in places are called partings. Their present 
shape is the result of (1) the form of the deposition basin and (2) to 
the readjustments incident to the settling of a somewhat plastic in- 
compressible clay into a highly compressible vegetal mass. 

FLOOR 

The floor of coal No. 6 is a grayish clay containing plant remains 
and varying in thickness from a few inches up to several feet. In 
most of the mines, the clay heaves when wet, the amount of heave 
being different in different mines. At Little Vermilion mine of the 
Bunsen Coal Company, the swelling of the clay is used to raise the 
tracks in small depressions. At the Sharon mine near Georgetown 
the clay is about 5 feet thick and contains ferruginous concretions. 
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whereas in the Schafer mine near Danville the immediate floor is 
only 4 to 6 inches thick and heaves readily as soon as wet, but below 
is a solid gray shale. Here the clay locally contains coal lenses. 
Below the clay floor, is a thin limestone that is reported in most of 
the drillings. 

Coal No. 7 (Danville) 

DISTRIBUTION AND THICKNESS 

Although coal No. 7 probably exists in Edgar County, it has not 
been positively identified. Its eastern limit in the southern part of 
Vermilion County is known to be about 2^2 miles west of Ridge 
Farm. It extends east and north approximately parallel to the out- 
crop of coal No. 6. Drill holes north of Georgetown are sufficiently 
close together to locate its eastern boundary with considerable ac- 
curacy (see Plate V). 

Its eastern limit was determined by pre-glacial erosion as is indi- 
cated by Plate III. The glacial drift now fills the ancient valleys, 
and the present topography bears little resemblance to that of pre- 
glacial times. There is no surface indication of the eastern boundary 
of coal No. 7, and its extent has been determined only by drilling. 

This coal appears in the river bluff a short distance below the 
Wabash Railroad bridge and from this point it may be traced up Salt 
Fork to Butler Branch, where it dips slightly beneath river level. It 
is seen again in the bottom of the river in sec. 17, T. 19 N., R. 12 W. 
Where it lies a short distance below the surface in the river flood 
plains southwest of Hillery, several large stripping mines have been 
developed. It is entirely below water level on Middle Fork, but 
holes drilled by the C. C. C. & St. L. Railroad show that coal No. 7 
underlies roughly the southwest half of T. 20 N., R. 12 W. North 
of sec. 6, T. 20 N., R. 12 W. the extent of coal No. 7 is not known, 
but in that section the glacial drift rests on the coal, and it is prob- 
able that the bed does not extend more than a mile or two north of 
this place. Its northern limit is probably not far from the C. & E. I. 
bridge across Middle Fork in the SE. y A sec. 26, T. 21 N., R. 13 W. 
No drilling has been done in T. 20 N., R. 13 W. to locate the western 
boundary of coal No. 7, but it probably underlies at least the east half 
of the township. It was mined formerly at Muncie where it is 200 
feet below the surface. It probably extends only a short distance 
west of Muncie since the La Salle anticline brings all of the beds 
closer to the surface and erosion has removed them. The western 
limit of coal No. 7 extends south in an irregular line a short distance 
west of Fairmount and probably 2 miles west of Sidell. Further 
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south in Edgar County this coal has not been identified, although later 
drilling will no doubt prove its existence. 

Coal No. 7 is exposed all along the river front in the southwest 
quarter of Danville, but it disappears towards the northeast having 
been eroded in the formation of the pre-glacial valley of Vermilion 
River. The coal was formerly stripped near the water works and 
also at the mouth of Hungry Hollow, but it is not known to extend 
farther north along this stream. 

A line drawn a short distance north of the line between town- 
ships 18 and 19 marks the boundary between the area to the north 
underlain by coal No. 7 with an average thickness of more than 5 feet 
and the southern area of the same bed with an average thickness of 
less than 5 feet. South of this line, the coal decreases in thickness 
at a rather uniform rate from 4 feet 7 inches to 2 feet 8 inches, the 
separation between the thicker and thinner areas being very much 
more pronounced than in coal No. 6. It is noticeable that where one 
coal is thick, the other is generally thin. For details regarding the 
thickness, the reader is referred to Table 3. 

PHYSICAL CHARACTERISTICS 

Coal No. 7 is variable in thickness, the maximum being about 6 
feet and the average about 5 feet in the area where it is being mined. 
In some places a parting not unlike the "blue band" of coal No. 6, 
divides the bed into two benches, but as a rule, the partings are not 
so persistent at any given horizon. Coal No. 7 generally contains a 
larger amount of impurities than coal No. 6. Sulphur occurs as 
lenses, bands, stringers, and plates along bedding planes and cleavage 
faces. Because of its large amount, it forms a valuable by-product 
and at one mine a large equipment has been installed to separate it 
from the coal and to prepare it for the market. 

The following notes and sections were made in various mines 
where coal No. 7 is or has been operated. 

ELECTBIC MINE, SW. V\ NW. % SEC. 10, T. 10 N.. K. 12 W. (ABANDONED) 

Maximum thickness, 6 feet 6 inches ; minimum, 4 feet ; average. 5 feet 6 
inches. Bed is separated into two benches by a 1-inch clay band 6 to 10 inches 
from the floor. Upper bench is very hard, bright, and brittle ; the lower bench is 
slightly darker and softer. One sulphur band T /S inch to 1? j inch in thickness 
was traced for more than 500 feet. 



\ 



52 



COAL MINING INVESTIGATIONS 



Section in room 16 main south entry 



Description of strata 



Coal, bright and blocky having fairly 
well-developed cleavage planes filled 
with calcite and pyrite. Alternating 
charcoal and bright layers from % 
inch to J/2 inch thick. Large number 
of disseminated pyrite balls and 
lenses 

Clay parting containing variable amounts 
of pyrite 

Lower bench generally similar to upper, 
but contains more dirt 



Thickness 



Ft. 



In. 





1 

10 



Depth 



Ft. 



In. 



5 

5 1 

5 i 11 



Section in room 1$ on 15th N. entry 



Description of strata 



Thickness 



Coal, hard, bright 

Sulphur 

Coal, hard 

Sulphur 

Coal, hard, bright 

Clay band 

Coal, hard, bright 



Ft. 
1 



In. 
9 
1 
8/2 

Vi 

4/2 

vz 

9 



Depth 



Ft. 
1 
1 
2 
2 
4 



In. 

9 
10 

6tf 

7 



FAIRMOUNT COAL CO., BEN NET STATION MINE, SE.J4 NE.*4 SEC. 34, T. 10, N., R. 13 W. 

Maximum thickness, 6 feet ; minimum, 2 feet 6 inches ; average, 5 feet. 
Several bands of bone pyrite or clay or a mixture of the three are interbedded 
with the coal ; a parting of carbonaceous clay containing sulphur is present 3 to 
8 inches above the bottom, and a 2-inch band of bone coal and pyrite 20 to 
26 inches above the floor is likewise persistent. The cleat is marked in places, 
but it does not determine the turning of rooms nor the driving of entries. 



Section of face, 4th NW. entry 
Description of strata ,' Thickness 



Coal, bright, with vertical calcite veins; 
fairly soft, having a banded texture 
and containing a parting 1 foot from 
the top 

Sulphur 

Coal, duller than above, fewer calcite 
veins 

Bone and pyrite 

Coal, dirty and dull, some calcite 

Sulphur 

Coal, dull lustre 



Ft. 



In. 



1 


7 


• 


1 


1 


1 


• 


2 


1 


6 


• 


1 


. 


3 



Depth 



Ft. 



In. 



1 
1 

2 
2 
4 
4 
4 



7 
8 

9 
11 
5 
6 
9 
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Section, 2nd south entry 



Description of strata 



Coal, dirty, with brown streak 

Sulphur and black jack 

Coal 

Sulphur , 

Coal 



Thickness 




Depth 


1 ; t. In. 


Ft. 


In. 


3 8 


3 


8 


3 


3 


11 


8 


4 


' 7 


3 


4 


10 


5 


5 


3 



OAKLAND COAL CO., S. l /j SV,'.% SEC. l8, T. iy N. f R. 12 W. 

Section, main entry, $o yards north of shaft 



Description of strata Thickness Depth 

Ft. In. Ft. In. 
with sulphur lenses up to 2 in. x 10 

in. 3 Ay 2 3 Ay 2 

U hard l / 2 3 5 

same as above 1 7y 2 5 y 2 

band 1 5 V/ 2 

same as above 11 6 l\y 2 



ROOF 

The regular roof of coal Xo. 7 is a black shale of variable thick- 
i, overlain by a gray shale cap rock whose thickness depends on 
amount of erosion it has undergone. At Electric mine the black 
ranges from a few inches to two feet, the latter thickness fur- 
ing a fairly efficient roof. Where only a small amount of shale 
tresent, it falls readily and is treated as a draw slate. The black 
carries considerable pyrite which oxidizes to ferrous sulphate 
covers the surface with a white powder. In a few places, the 
shale is absent, and the gray shale cap rock rests on the coal. 

In parts of the Electric mine the coal is very close to the rock 
face, the roof strata having a thickness of less than ten feet, 
^re rooms are driven in such areas, the roof breaks and allows 
and water from the drift above to flood that part of the mine. 

[most cases the flow of water decreases rapidly, and the damage is 
temporary. At the shaft of the Electric mine the gray shale cap 
is 51 feet thick, and the same material is noted in practically all 

[the logs of the district. The bed is utilized in different parts of 
region for the manufacture of brick and tile, the largest plant 
g that of the Western Brick Company near Danville. The shale 
ains numerous ironstone concretions which must be removed be- 
grinding. The roof of coal No. 7 "rolls" as does that of coal Xo. 6, 
the rolls are not so extensive in the former. 
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FLOOR 

Coal No. 7 lies directly upon a 6- to 8-inch bed of clay which 
heaves badly. Subjacent to this layer are 5 feet of hard clay and a 
lenticular bed of coal about 1 foot thick. At Bennet Station the 
floor heaves only slightly. A streak of coal ranging in thickness from 
y 2 to 3 inches lies 6 to 8 inches below the base of coal No. 7, and 
below this is 15 feet of clay containing ironstone concretions. 

Coal No. 2 

The outcrop of coal No. 2 has not been determined within Ver- 
milion County. Its horizon is traceable south from the line between 
Tps. 20 and 21 N. and east from the range line between Rs. 12 and 
13 W. North of the township line it is known to be absent by the 
records from wells at Rossville, Reilly, and Rankin, all of which 
started below its horizon. West of the range line it is not reported 
in either the Sidell or the Allerton wells, though they commenced 
above its horizon. 

According to Campbell's U. S. Geological Survey Folio 67. this 
coal is mined on Coal Branch for local consumption, but is so split 
by shale bands as to be of inferior value. The structure of the beds 
is essentially the same as that of coal No. 6, and the depth to its hori- 
zon may be obtained by adding the distance between it and coal No. 6, 
averaging about 182 feet, to the distance of coal No. 6 below the surface 
in that locality. 

Since the coal does not outcrop in Illinois, drill records furnish 
the only available information as to its thickness and character. The 
logs show 2 to 4 layers of coal separated by bands of shale or lime- 
stone; the coal beds vary from a few inches to 3 feet in thickness 
with partings variable in thickness up to 20 feet. 

CHEMICAL CHARACTERISTICS OF THE COALS NO. 6 

AND NO. 7 

The following table shows the chemical quality of coals No. 6 
and No. 7 in District VIII. The figures for coal No. 6 are based on 
31 samples, and 18 samples furnish the averages for coal No. 7. 

The samples were made at the face in the following manner: A 
fresh face which represented average conditions, as nearly as possible, 
was cleaned by taking off a layer of 2 or 3 inches, after which all 
loose pieces were removed from the immediate roof. A large piece 
of oilcloth was then spread on the floor, and a strip of coal amount- 
ing to at least five pounds to the foot was cut down from top to bot- 
tom. Any bone, "blue band", sulphur, or other impurity exceeding 
three-eighths inch in thickness was discarded. Instead of next being 
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quartered, as in some earlier collections, the entire sample was quickly 
ground to one-eighth inch size or smaller in a special grinder (fig. 3). 
The coal was then reduced repeatedly by means of a mechanical 
riffle (fig. 4) to a sample weighing 5 pounds, which was placed in an 
air-tight can. This method yielded results which were more free 
from accidental or personal error than any of our previous efforts. 

As a further improvement, samples were taken from three to 
six places in each mine, and duplicates were frequently sent to the 
laboratory of the U. S. Bureau of Mines, so results could be com- 
pared with those obtained at Urbana. The laboratory work was done 
in the laboratory of the University of Illinois, under direction of Prof. 
S. W. Parr, by J. M. Lindgren and assistants. 

Average analysis of coals Xo. 6 and No. 7 from District VIII 

Face samples 

Values are for coal as received 

B^ Moist- Volatile Fixed .\ s j, Sul- \\ n t u# Number of samples 

ure matter carbon phur averaged 



6 14.45 35.88 40.33 9.34 2.55 10919 31 from 4 mines 

7 12.99 38.29 38.75 9.98 2.93 11143 18 from 2 mines 



The two coals are not widely different in chemical quality. The 
higher percentage of sulphur in coal No. 7 renders it the less suitable 
for domestic use. It also contains more volatile matter which escapes 
burning in the ordinary stove, and its heat value is largely lost. With 
perfect combustion coal No. 7 furnishes more actual heat units per 
pound than coal No. 6. The latter coal has a slight advantage in its 
lower per cent of ash. 

Coal No. 6 in this district contains less sulphur than that in any 
of the districts except Franklin and Williamson counties. Coal No. 
2 mined at Murphysboro is the only other bed in which the sulphur 
content is lower. A considerable amount of the pyrite in the Grape 
Creek bed exists in horizontal and vertical bands instead of being 
disseminated throughout the bed, and it is possible to produce a 1 
per cent sulphur coal by careful hand picking or by washing. The 
washed coal from this bed makes coke of as good quality as that from 
anv Illinois coal thus far tested. 

The high moisture content of the Danville coal beds allies them 
with the other beds of northern Illinois, including the Springfield 
district. From this part of the State, the per cent of moisture decreases 
southward, the Harrisburg coal containing only half as much as those at 
Danville. 
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SUMMARY OF COAL RESOURCES 

In estimating the coal tonnage for the Danville district attention 
has been limited to beds No. 6 and No. 7 in Tps. 17, 18, 19, and 20 N., 
Rs. 11 and 12 W., since in this area sufficient drilling has been done 
to show the areal distribution and the thickness of the beds. 

Table 4 shows the original tonnage for beds No. 6 and No. 7 
in the area mentioned above. 

Table 4 — Estimate of original tonnage of coals No. 6 and No. 7 in Tps. 17, 18, 
19, and 20 N. t Rs. 11 and 12 W., Vermilion County, III. 



Bed 



Area 



Average 
thickness 



Original tonnage 



6 

6 
6 



7 
7 



Sq. mi. 
126 
44.5 
16.5 



50 
88 



Ft. 
6 
2 
4 



5 
2 



In. 

9 





3 



Short tons 
856,396.800 
138,626,400 
74,764,800 

Total No. 6 1,069,788,000 

283,200,000 
224,294,400 



Total No. 7 507,494,400 

Grand total 1,577,282,400 



According to statistics published by the U. S. Geological Survey, 
there have been mined in Vermilion County from 1881 to 1913 in- 
clusive, 57,908,547 tons of coal. It has been found 5 that the average 
recovery in the district is 70 per cent of the total coal, or, in other 
words, the process of mining has rendered 24,817,949 tons unre- 
coverable. For purposes of estimation, therefore, 82,726,496 tons of 
coal have been mined or made unavailable in the district. There re- 
mains in the ground 1,494,555,904 tons, of which approximately 
1,046,189,133 tons are recoverable under present methods. 



APPENDIX 

Stratigraphic Sections 

introductory statement 

Knowledge of the rocks older than the Pennsylvanian is obtained 
from a study of the logs of eight drill holes within the county and one 
in Indiana. For ease of comparison these logs have been arranged 
graphically into two groups, so that along a northwest-southeast line 
from Danville to Danville Junction, five logs serve to show the strati- 
graphic relations of the beds between the two places (see Plate VI). 



•Andros, S. O., Coal Mining Practice in District VIII (Danville) : III. Coal Mining 
Investigations Bull. 2, 1914. 
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The position of the cross-section is indicated on the large map accom- 
panying the report by line MN. 

The remaining four holes lie along a line in a direction slightly 
north of east, passing through Allcrton, Sidell, and Vermilion Grove, 
thence northeast to sec. 30, T. 18 N., R. 10 W. in Indiana. It will 
be referred to as cross-section III. 

DESCRIPTION OF SECTION MN 
TRENTON FORMATION 

The drill hole at Rcilly stopped 345 feet in the Trenton forma- 
tion. Two other wells in the county i>cnetratc the same horizon. 
Quoting again from Weller: "The Trenton is in general a more or 
less crystalline, heavy-bedded, buff-colored dolomite, some portions 
of which carry chert. At the base there are a few feet of thin-bedded 
limestones, and at the summit of the formation the dolomite is thin 
bedded through a thickness of 30 feet." 1 

CINCINNATI AN FORMATION 

The Cincinnatian is represented by an alternating series of lime- 
stones and shales, varying in thickness from 200 to 295 feet. "The 
beds of this age vary greatly in Hthologic character in the different 
parts of the State where they are exposed and seem to be limited to 
the uppermost or Richmond division of the formation, as it is more 
completely developed in the region lying east of the Cincinnatian 
arch. In the northwestern part of the State the formation is rep- 
resented by the Maquoketa which is. in the main, a l>cd of blue or 
green clay shale with occasional bands of dolomite and limestone. 

"In the northeastern portion of the State the Cincinnatian beds 
are * * * more calcareous than along the Mississippi, and contain an 
abundant fauna of the Richmond type." 1 

NIAGARAN FORMATION 

The Niagaran formation is a series of massive limestones having 
in Vermilion County a recorded thickness of 530 to 575 feet. De- 
scribing this formation Stuart Weller says: "In northeastern Illinois 
the Niagaran limestone occupies a great area extending from central 
Iroquois County to the Wisconsin state line; in this region the beds 
attain a thickness of from 300 to 388 feet, and consist, for the most 
part, of more or less massive dolomites of a bluish or buff color * * *. 
In the lower portion of the series, however, there are also some shaly 



Weller, Stuart, the geological map of Illinois: III State Gcol. Surrey. Bull. No. 6. 
p. 16. 1907. 

•Idem, p. 17. 
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beds/* 3 It will be seen from this that the formation apparently 
thickens southward. 

DEVONIAN FORMATION 

The Devonian shales are the most easily recognized beds below 
coal No. 2 ( ?), and the top of this formation forms an excellent key 
horizon for correlation. Its thickness is recorded at Rankin as 130 
feet; at Reilly as 135; and the C. C. C. & St. L. R. R. drilling, No. 51, 
stopped 25 feet in {his shale. Danville and Danville Junction records 
show 70 and 90 feet respectively. The shales vary in color from white 
and brown to blue and black. 

CARBONIFEROUS FORMATIONS 

In the hole at Rankin only 50 feet of Pennsylvanian shales under- 
lies the drift. The Mississippian strata, the top bed of which is repre- 
sented by the limestone below the shales just mentioned, have a thick- 
ness of only 120 feet in this hole, whereas southeast of Reilly they 
attain a thickness of 175 feet. Further southeast the C. C. C. & St 
L. Railroad prospect, No. 51, drilled in sec. 6, T. 20 N., R. 12 W. 
shows a thickness of 270 feet, whereas the wells at Danville water- 
works, and Danville Junction report 470 and 445 feet respectively for 
the Mississippian. The series is composed of limestones, shales, and 
sandstones, the last two predominating. 

Record of Ruddy Farm Well, Stroheckcr, Sammis, and Cooper, NE% •££.# 

sec. ii, T. 23 N., R. 14 W. 

(Elevation— 718 feet) 

See Plate VI, No. 1 

Thickness Depth 

Description of strata Feet Feet 

Drift- 
Soil and clay 80 80 

Gravel, thin, fine 97 177 

Clay 33 210 

Gravel and water 150 360 

Pennsylvanian — 

"Slate" rock, thin 50 410 

Mississippian — ^ 

Limestone, thin 20 430 

"Slate" and rock 40 470 

Limestone 60 530 

Devonian — 

"Slate" and rock 130 660* 

Silurian — 

Limestone 30 690 

Sandstone, brown 40 730 

"Idem, p. 18. 
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Thickness Depth 

Inscription of strata Feet Feet 

Limestone 160 890 

"Slate" 10 900 

Limestone 290 1190 

( )nlovician — 

"Slate", blue 60 1250 

Limestone 110 1360 

"Slate", brown 115 1475 

Record of Martha Ruddick farm well, Strohecker, S a mm is, and Cooper, SIV.% 

SIV.% sec. 32, T. 23, A*., 13 W. 

(Estimated elevation — 770 feet) 

See Plate VI, No. 2 

Thickness Depth 

Description of strata Feet Feet 

Drift- 
Sand and pravel 356 356 

Pennsylvanian — 

Shale and slate 34 390 

Coal 3 393 

"Slate" 60 453 

Mississippian — 

Limestone 20 473 

"Slate" 47 520 

Sandstone, brown 10 530 

"Slate" 55 585 

Limestone 45 630 

I Vvonian — 

"Slate", white 45 675 

Shale, brown 90 765 

Silurian — 

Sandstone, brown ( water) 20 785 

Limestone 560 1345 

Ordovician — 

"Slate" 55 1400 

Limestone 61 1461 

"Slate" and shale 82 1543 

Limestone 345 1888 

For log of Xo. 3 (cross-section MX ) sec page 17. 

Record of Danville artesian well 

See Plate VI, No. 4 

Thickness Depth 

Description of strata Feet Feet 

Drift- 
Soil 10 10 

IVnnsylvanian — 

Soapstone 285 295 

Sandstone, coarse 10 305 

Soapstone 10 315 
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Thickness Depth 

Description of strata Feet Feet 

Sandstone 100 415 

Soapstone 15 430 

Sandstone, gray 10 440 

Shale, blue, sandy 80 520 

Quartz or pebble rock 10 530 

Mississippian — 

Shale, sandy .• 145 675 

Limestone, gray, hard 30 705 

Sandstone 30 735 

Shale, blue, clayey 30 765 

Pebble, or flint rock 30 795 

Shale, blue, hard 90 885 

Sandstone, gray 40 925 

Shale, blue, hard 45 970 

Shale, light green 30 1000 

Devonian — 

"Slate", black 75 1075 

Silurian — 

Limestone 74 1149 

Record of Chicago and Eastern 111 R. R. Co. well, NW. cor. SE.]/ A SW.y A 

sec. 4, T. ig N. t R. n W. 

(Elevation — 615 feet) 

See Plate VI, No. 5 

Description of strata 
Drift- 
Soil, yellow, clay and gravel 

Clay, blue 

Hard pan 

Clay, blue, and gravel 

Loam, fine, sandy 

Sand, clay, and coarse gravel 

Unidentified 

Clay, blue, tough 

Clay, blue, tough 

Sand and gravel 

Pennsylvanian — 

Slate, hard, black, some coal 

Soapstone, drab 

Soapstone, drab blue 

Soapstone, drab blue 

Sandstone, coarse, white 

Coal 

Clay, blue, or soapstone 

Clay, blue, or soapstone 

Rock, hard, flinty 

"Slate", dark blue 

Soapstone, brown 



Thickness 


Depth 


Feet 


Feet 


20 


20 


15 


35 


30 


65 


15 


80 


10 


90 


50 


140 


8 


148 


5 


153 


20 


173 


o 


175 


6 


181 


20 


201 


32 


233 


10 


243 


10 


253 


6 


259 


20 


279 


55 


334 


2 


336 


35 


371 


20 


391 
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Thickness 

Description of strata Feel 

Clay, red 11 

Sandstone, white, soft 68 

Clay, red, tough 20 

Sandstone, brown, coarse 27 

Sandstone, brown, fine 40 

Sandstone, white, fine 30 

MUsissippian — 

( *lay, dark blue 73 

Rock, hard, pebble 10 

C "lay, white, fine 36 

Rock, hard, pebble 6 

Shale, dark blue 96 

Shale, light blue, soft 65 

Shale, dark blue, soft 18 

Shale, red 62 

Shale, light green 57 

Limestone, gray, hard 25 

I >evonian — 

Slate, black 90 

Silurian — 

Limestone, gray, hard 51 

Limestone, coarse, soft (sulphur water) 10 

Limestone, white and dark blue 160 

Limestone, white, soft (sulphur water) 12 

Limestone, light and dark 342 

Ordovician — 

Sandstone, white (strong salt water) 35 

Shale, clavev 1 10 

Limestone, hard, gray 26 

Limestone, dark blue 65 

Shale, blue, hard 57 

Limestone, reddish 15 



Depth 
Feel 
402 
470 
490 
517 
557 
587 

660 

670 

706 

712 

808 

873 

891 

953 
1010 
1035 

1125 

1176 
1186 
1346 
1358 
1700 

1735 
1845 
1871 
1936 
1993 
2008 



DESCRIPTION OF SECTION III 



GENERAL STRUCTURE 



Section HI presents both the stratigraphy and structure of the 
l>eds in the southern part of the county. From the Indiana well the 
formations dip to the west toward the center of the coal t>asin. 
West of Sidell, however, the clip is interrupted by the La Salle anti- 
cline, and the rocks rise toward its crest. 



CINCINNATIAN AND TRENTON FORMATIONS 



The Cincinnatian in the Richard well, which is the only hole 
penetrating the formation, is represented by 320 feet of sand and 
shale. Drilling stopped in the Trenton after passing through 47 feet 
of limestone. 
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NIAGARAN FORMATION 

At present the Allerton drilling records 160 feet of cherty lime- 
stone and dolomite of the Niagaran. Dr. Holten's well at Sidell 
records this limestone series as shaly toward the top and gives the 
total thickness of the formation as 310 feet. Richard's well shows 
a continuous limestone section of 370 feet. 

DEVONIAN FORMATION 

The well at Allerton is the only one in which the Devonian is 
positively identified. Samples from this well disclose the presence 
of fossils which T. E. Savage of this Survey identifies as Sporangitcs 
huronense, a characteristic fossil of the upper Devonian. At Sidell 
80 feet of slate at a depth of 845 feet is tentatively called the De- 
vonian. F. E. Richard's well in sec 20, T. 17 N., R. 11 W. records 
at 755 a 45-foot shale, apparently Devonian. The 85-foot shale 
at 883 feet in the Indiana well is thought to be Devonian, and the 
underlying material, reported to be sandstone by the driller, is prob- 
ably a dolomite, the top of the Niagaran. This error is common as 
particles of dolomite brought up by the bailer have the appearance 
of sand grains and do not react with acid. 

CARBONIFEROUS FORMATIONS 

The thickness of the Pennsylvanian series, as shown by these 
records, remains fairly constant. The Mississippian beds thin west- 
ward from 125 feet in sec. 30, T. 18 N., R. 12 W. to 12 feet at Sidell, 
but increase to 50 feet at Allerton. The record of the Allerton well 
is unfortunately of so general a character above the Devonian, that 
it is impossible to differentiate the Pennsylvanian from the Mississip- 
pian. 

Record of Allerton farm well, Vermilion Oil Co., sec. 22, T. 17 N., R. 14 W. 

(Estimated elevation — 698 feet) 

Interpreted by T. E. Savage 

See Plate VII, No. 6 

Thickness Depth 

Description of strata Feet Feet 

Drift- 
Soil 10 10 

Till, gray, sandy, with small pebbles 50 60 

Till, gray, pink, pebbles, small 20 80 

Till, yellow and brown, small pebbles 25 105 

Till, gray ; fine sand and small pebbles 100 205 

Pennsylvanian — 

Shale, black, pyritic, containing impure coal 8 213 

Shale, light gray, sandy 47 260 
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Thickness 


Depth 


Feet 


Feet 


20 


280 


65 


345 


10 


355 


200 


555 


15 


570 


20 


590 


35 


625 


5 


630 


30 


660 


20 


680 


20 


700 


30 


730 



40 


800 


15 


815 


25 


840 


80 


920 



Description of strata 
Mississippian — 

Sandstone, gray, calcareous 

Sandstone, more calcareous 

Sandstone, gray, fine and medium grained 

Sandstone, gray, fine grained, micaceous and calcar- 
eous 

Sandstone, gray, very fine grained 

Sandstone, calcareous, very fine grained 

Sandstone, very calcareous, fine grained ; much pyrite. 

Shale, gray ; some very fine pyritiferous sand 

Shale, gray 

Sandstone, shaly, dark gray 

l/pper Devonian — 

Shale, dark, containing Sporangites huronense 

Shale, gray and dark, with pyrite 

Middle Devonian — 

Sandstone, gray, calcareous 30 760 

Limestone, gray to light brown, crystalline, contain- 
ing glassy quartz grains and light chert fragments 

Limestone, light gray, crystalline, containing chert 

fragments 

Silurian (Xiagaran) — 

Dolomite, gray, fine grained, crystalline 

Dolomite, light gray, fine grained, crystalline 

Record of Holt en prospect, XIV. cor. SW.\£ sec. 26. T, 17 S., R. 13 W. 

(Estimated elevation — 650 feet) 

Sec Plate VII. No. 7 

Thickness Depth 

Description of strata Feet Feet 

Drift- 
Black dirt 3 3 

Clav, vellow 10 13 

Sand and gravel 42 55 

Clay, light 110 165 

I'ennsylvanian — 

Shale, red 30 195 

Shale, light 135 330 

Limestone and shale 10 340 

Shale, brow n 50 390 

Coal 2 392 

Shale 63 455 

Coal 7 462 

Shale, brown 123 585 

Limerock. very hard 45 630 

Sand * 82 712 

Sand (salt water) 13 725 

"Slate" 5 730 

Limestone, hard 20 750 

Sand (salt water at 780) 70 820 
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Thickness Depth 

Description of strata Feet Feet • 

Mississippian — 

Lime and slate (mixed) 25 845 

Devonian — 

"Slate" 80 925 

Silurian — 

"Slate" and lime (mixed) 115 1040 

Limestone 195 1235 

Sand (salt water) 68 1303 

Record of F. E. Richard farm well, NW. cor. NE.% SE.% sec. 20. T. 17 AT„ 

R. 11 W. 

(Estimated elevation — 663 feet) 

See Plate VII, No. 8 

Thickness Depth 
Description of strata Feet Feet 
Drift- 
Clay 40 40 

Gravel, dry 4 44 

Clay 50 94 

Pennsylvanian — 

Coal 1 95 

Limestone 20 115 

"Slate", soft 165 280 

Limestone 2 282 

"Slate", black 4 286 

■Slate", light 104 390 

Coal 4 394 

Sand (salt) 6 400 

■Slate" 13 413 

'Slate", black 32 445 

■Slate", light 10 455 

'Slate", black 55 510 

Sand 75 585 

"Slate" 50 635 

Sand 5 640 

Mississippian — 

Limestone 30 670 

"Slate" 20 690 

Limestone 65 755 

Devonian — 

"Slate" 45 800 

Silurian — 

Limestone 250 1050 

Limestone, blue 25 1075 

Limestone 75 1 150 

Limestone 20 1170 

"Slate" 5 1175 









Thickness 


Dept 


Feet 


Fee 


20 


1195 


10 


1205 


46 


1251 


5 


1256 


68 


1324 


56 


1380 


25 


1405 


85 


1490 


47 


1537 



APPENDIX 65 



Description of strata 
< >rdovician-- 

Sand 

"Slate" 

Sand 

"Slate" 

Sand 

"Slate" 

Shale 

"Slate" 

Trent* #n rock 

Record of Hall well. .Vn. / SW. cor \'W.% XFM sec. jo, T. 18 X., R. w W. 

( Klevat ion — 61 1 feet ) 

See Plate VII. Xo. 9 

Description of strata 
I )ri 1 t- 

Soil. \cllow clay, blue clay 

Sand and clay 

( "lav, \ ellow 

IVnnsylvanian — 

Shale, brow n 

Limestone, K^ay, hard 

Sand » tone, j;ray, dark, soft, with smut on water 

Shale, brown, sandy 

Shale, brow n 

Fire clay 

Sandstone, white, soft, fine, waxy 

Sandstone, a little coarser (slight trace of oil) 

Sandstone, white, fine, mica specks 

Shale. Iin »wn 

"Slate", black 

Shale, brown, and soapstonc 

Coal 

Fire clav 

Shale, brow n 

Coal 

Hard shell 

< lay, w bite, fine 

< "lay or "slate", white, smooth 

Sandst« »ne, white, fine, waxy 

Shale, bn »wn 

Sandstone, w bite, coarse 

Shale, brow u and black 

Fire clav 

Shale, dark 

"Slate" and sand shells 

Sand, white, fine, soft 

Sand, with lime shell 



Thickness 


Depth 


Feet 


Feet 


70 


70 


3 


7S 


5 


78 


78 


106 


5 


HI 


13 


124 


2 


126 


5 


131 


5 


136 


5 


141 


15 


156 


8 


164 


7 


171 


10 


181 


9 


190 


2 


192 


4 


196 


4 


200 


5 


205 


3 


208 


8 


216 


19 


2.U 


9 


244 


21 


265 


15 


280 


36 


316 


5 


.121 


5 


3Jr> 


5 


331 


5 


336 


5 


3AV 



66 



COAL MINING INVESTIGATIONS 



Thickness 

Description of strata Feet 

Sand 5 

Sandstone, white, fine ( salt) 59 

Sandstone and hard shell 5 

Sandstone, white, fine 5 

Sandstone, brown, coarser 25 

Sandstone, grayish, fine 21 

Sandstone, light gray, soft 6 

Sandstone, white, soft 12 

Sandstone, very fine 11 

Sandstone, white, soft, fine 10 

Sandstone, gray, soft 10 

Sandstone containing pyrite with black smut (small 

show of oil) and coarser 8 

"Slate", black, pyrite " 3 

Shale or "slate", blue 19 

Shale 6 

Sandstone, gray, fine, soft 29 

Sandstone, very fine 10 

Sandstone ( salt water) 21 

Sandstone, small particles of red and white sand 18 

Sandstone, white and muddy, soft 30 

Mississippian — 

Shale, gray, sandy 54 

Shale and slaty shells 72 

Sandstone, gray, soft, dirty 30 

Soapstone 12 

Shale, gray, sandy 6 

Shale, blue, smooth 6 

Shale, gray, sandy 33 

Sand, dark gray, fine, soft 6 

Sand ( salt water) 12 

Sand, a little coarser 6 

Devonian — 

Shale, gray, sandy 12 

Soapstone 12 

"Slate", blue 73 

Sandstone, gray, fine, soft 10 

Sandstone, coarser 10 

Niagaran ( ?) — 

Sandstone, light gray, fine, soft, (salt water) 48 



Depth 
Feet 
346 
385 
390 
395 
420 
441 
447 
459 
470 
480 
490 

498 
501 
520 
526 
555 
565 
586 
604 
634 

688 
760 
790 
802 
808 
814 
847 
853 
865 
871 

883 
895 
968 
978 
988 

1036 
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COAL RESOURCES OF DISTRICT VI 

By Gilbert H. Cady 



CHAPTER I— INTRODUCTION 
Definition and Importance of Area 

District VI includes that part of Illinois lying east of the Duquoin 
anticline and of District VII 1 in which coal No. 6 (Herrin) is com- 
mercially the most important of the workable coal beds. East of this 
area is District V in which coal No. 5 (Harrisburg) is the most pro- 
ductive bed. The district under consideration is essentially coexten- 
sive with Williamson, Franklin, and Jefferson counties but does not 
include the southern tier of townships in Williamson County (fig. 1). 

The coal resources of District VI are very great. The original 
tonnage of coal No. 6 alone is estimated to be 8,732,000,000 tons. Of 
this only 206,000,000 tons, or 2.35 per cent, have been mined. The 
amount of coal represented by 8,000,000.000 tons is equivalent to the 
total production of the United States to the end of 1910. This volume 
of coal would supply Illinois at the present rate^f production and with 
the present proportion of recovery for about wycars, and the entire 
United States between 5 and 10 years. No careful estimate of the 
amount of coal in the coal beds other than No. 6 has been attempted, 
but inasmuch as the total tonnage per foot for the entire area is lV:t 
billion it is not improbable that there is nearly as much coal available 
in the other beds as was originally available in No. 6 seam. 

From this area come the much-advertised Franklin and William- 
son county coals, known in the trade by various names adapted from 
towns and rivers within the district. Since July. 1911, Franklin and 
Williamson counties have led the State in county production ; William- 
son County during the fiscal years 1912, 1913, and 1914, and Franklin 
County during 1915. Coal No. (> has been mined in Williamson 
County for about 50 years, and alnmt 82,000,000 tons of this coal have 
been produced from this county since 1881. In Franklin County, how- 
ever, the exploitation of coal No. (5 has taken place during the last 
twelve years. The first mine to operate this coal in Franklin County 
was opened in 1903 at Zciglcr: since then 20 miimit'tvijil mines have 

'Kay* F« H, Cowl rt*M»urc««. uf Dittrif-t VII: Illinois Coal Mining Invotitffttiitnii 
Bull. 11. 191. r ». 

i7» 



MINING INVESTIGATIONS 




ered in the report. 



ISTBODUCTIOK 9 

operated ill the county with a total production of M,l 19,!N>2 tona. a It 
» indicative of the importance of the Franklin < 'ounty field that fifteen 
out uf the 18 iitincH operating in the county in 11)15 each produced 
o\er 2.000.000 toim during the lineal year. The coal m very deep in 
Jt-fferwiii (ounty and potwihly thinner than it ia farther Mouth, no that 
thin part of the district "uk l>cen hut Hlightly exploited. 

The following table hnowh the production of coal in Diatrict VI 
from 1HH1 to the end of .June, 1915. The figure* for annual produc- 
tion wen* taken from the report* of the State Mining Hoard; totata 
fur Williamson and .IcfferMon counties from 1HH1 to 1907 were obtained 
from State (feological Survey Kulletiu H>. :> 
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the rnivemity of IllinoiH and with the V. S. Bureau of Mines. The 
iliiitrictH examined and the scope of the Investigations are defined in 
Bulletin 1, A Preliminary Report on Organization and Method of 
Investigations. 

Table 2 is a list of mines in Distriet VI Riving data regarding 
the location of mines, the depth and altitude of eoal, and the pro- 
duction. 

ACKXOWLKIXJMF.NIS 

The material comprising this report represents a compilation of 
data from various sources. A large part of the area in Williamson 
and Franklin counties has been surveyed in detail by members of the 
State Geological Survey in cooperation with the l T . S. Geological Sur- 
vey in preparation for reports for publication as folios of the geolog- 
ical atlas of the l\ S. Geological Survey. Much use has been made 
of the text and maps in the Murphysboro-Herrin folio by K. \V. Shaw 
and T. K. Savage, and of the manuscript and maps of the unpublished 
West Frankfort-Galatia folio by E. W. Shaw and G. II. <'ady. 

The excellent notes of Messrs. K. I). White and F. II. Kay, taken 
in 1912 in the mines selected for field observation under the cooper- 
ative agreement, have been of especial assistance. Tse has also been 
made of the field notes of Messrs. T. K. Savage, F. F. (J rout, 
W. F. Wheeler, F. W. DeWolf. J. M. Webb. M. L. Nebel. <\ W. Smith, 
T. E. McDonald, If. L. Stafford, and others. 

As commonly throughout the coal field, there has Wen kindly 
cooperation with the work of the Survey on the part of mining men. 
Much of our information in regard to the district is based upon drill- 
ing records made available for study, and mines have been opened 
freely to the members of the Investigation. One of the companies has 
furnished excellent underground photographs for which due acknow- 
ledgment will be made. 

In the preparation of the report the writer is especially indebted 
to the director, Mr. Frank W. DeWolf. and to Mr. F. II. Kay for 
helpful suggestions, ami to Mr. W. S. Nelson for aid in preparation 
of diagrams and sketches. 

Gkcxjrmmiy am> Topoukaihy 

District VI occupies nearly all of :><> townships in Williamson, 
Franklin, and Jefferson counties. The area is approximately rectan- 
gular in outline and lies in the south-cent nil part of the State. Be- 
cause of its importance as a coal Held the :ire,i is served by numerous 
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railroads of which the Chicago and Eastern Illinois Railroad, the Illi- 
nois Central Railroad, the Louisville and Nashville Railroad, and the 
Chicago, Burlington, and Quincy Railroad are the most important. 
Of the towns in the area, Mount Vernon in Jefferson County; Benton 
and West Frankfort in Franklin County; and Carterville, Herrin, 
and Johnston City in Williamson County are among the largest. Ma- 
rion, the county seat of Williamson County, is located about a mile 
south of the outcrop of coal No. 6, so that its northern environs lie 
within the district. 

Except for the northeastern part of Franklin County and the 
eastern part of Jefferson County, the area lies within the drainage 
basin of Big Muddy River ; the rest of the district is drained by tribu- 
taries of Saline River. Below r an elevation of about 520 feet above 
sea level the streams are bordered by wide plains believed to repre- 
sent the floor of broad lake-like expanses of water known as Lake 
Muddy which extended up the valleys in southern Illinois and which 
were due to the silting up of the Mississippi in one of the later epochs 
of the glacial period. 4 Above these lake flats at an elevation of about 
600 feet above sea level is the till plain formed in the Illinoian stage 
of the glacial period. The continuity of this plain is interrupted by 
numerous valleys and by occasional hills, commonly only thinly cov- 
ered with glacial drift, which rise to an elevation rarely exceeding 
700 feet above sea level. 

The Illinoian till plain terminates at the southern border of the 
district at the outcrop of coal No. 6 and the overlying limestone. The 
coal and limestone commonly mark the crest of a low escarpment 
which faces a lowland lying to the south. This escarpment can be 
traced eastward from near Carterville to Harrisburg in Saline 
Country, and its position is indicated approximately by the outcrop 
of the coal. 

Surficial Deposits 
glaciation in district vi 

The prcglacial topography of District VI has been modified by 
deposits made directly from the ice, which underlie the till plains, and 
by deposits made in lakes and streams by which the older valleys were 
filled to their present height. The Illinoian glacial till which mantles 
almost the whole of the area except the stream valleys consists of "an 
intimate mixture of clay and more or less decayed pebbles and bowl- 
ders of many kinds of rock. The till has a rather uniform thickness, 

4 Sha\v. K. W., and Savage T. E., U. S. Geo!. Survey Gcol. Atlas, Murphysboro-Herrin 
folio (No. 18.">) p. 12, 1912. 
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which averages about 15 foot." 3 Very locally the till is 100 feet or 
more in thickness, but bo excessive a thickness is apparently very rare. 
In general, the glacial till has. no appreciable bearing on mining oper- 
ations in this district except that it obscures outcrops of the country 
rock; the valley fill, however, presents an important problem to be 
discussed under the following heading. 

LAKE MUDDY 

The accompanying map (fig. 2), based on the investigations of 
Mr. E. W. Shaw of the U. S. Geological Survey, shows the area of 



Fio. 2.— Map (if Lake Miid.ly »h»»i» K hounilarir* of DimrU-t VI. 

Luke Muddy and those parts of the lake 'ying within District VI, 
Deposits in this lake basin reach a depth of 100 feet. "Nearly all 
the material deposited in the lakes was lino sediment such as would 
be carried in suspension, and the lakes seem to have been tilled with 
this material up to certain concordant positions, which were probably 
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the natural positions of flood plains, or just below the high-water 
marks of the time. ' ,6 Locally the lake deposits contain beds of gravel 
and are very porous. 

It is not improbable that where the streams flow across the lake 
beds a large part of the drainage of the area is underground, the 
gravels and sands being rather abundant aquifers. For this reason 
shaft sinking on the valley flats is commonly preceded by drilling to 
bed rock to determine the thickness of the nil and the presence or ab- 
sence of undesirable water-bearing gravels. The presence of water 
in mines in this district is due commonly to leakage from overlying 
gravel either down the shaft or along breaks in the roof. The "Coal 
Measures" themselves are for the most part dry. 

VALLEY FILL 

The character and thickness of the valley fill along Big Muddy 
River and its tributaries is shown in the accompanying sections, all 
but the first being based upon drilling records. 

Section of Pleistocene materials exposed in the Sir. 1/4 SW. 1/4 sec. 83 ', 

T. 7 8., 2?. 1 ES 

Thickness 
Feet 

5. Clay, greenish gray, lime concretions (later fill) 20 

4. Clay, light yellowish (loess) 6 

3. Sand and gravel, stratified (earlier fill ) 7 

2. Gravel and clay, unassorted, light-yellowish gray (Tllinoian till)... 5 

1. Gravel and clay, unassorted, dark-bluish gray (lllinoian till?) 9 

"Idem, p. 9. 

The following are sections of the surface deposits at various 
places in the West Frankfort quadrangle. 7 

Section from the prairie lyiny cast of /JY.vf Frankfort 

Thickness Depth 

Ft. in. Ft. in. 

4. Surface 16 . . 16 

3. Sand and gravel 17 . . 33 

2. Limestone (*), blue 6 33 6 

1. Mini, blue, and sticks 24 6 58 



•I di*m, p. 12. 

: C'ady, 0. H., GiHilogy of thr West Frankfort quadrangle: 111. State Geol. Survey 
Bull, ltf, p. 250, 1910. 
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Three sections southwest of West Frankfort along Pond Creek 

Thickness Depth Thickness Depth Thickness Depth 
Feet Feet Feet Feet Feet Feet 

3. 8urfmce 7 7 12 12 33 33 

2. 8and, yellow 14 21 4 16 2 35 

1. Clay, yellow and blue 36 57 41 57 17 52 

8rctwn from Williamson County along Lake and Pond creeks 

Thickness Depth 

Feet Feet 

5. Clay, yellow (hard pan) 15 15 

4, Clay, sandy, yellow 10 25 

3. Clay, blue 6 31 

2. Clay, blue, and sand 10 41 

1. Sand, yellow, and drift logs 41 82 

Table 3 shows the thickness of the surficial material encountered 
in various places in the district mainly within the area of Lake Big 
Muddy, as shown in figure 2. 
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Table 3.— Thickness of the surficial deposits in Franklin and Williamson counties 





Location 
T. S. B. jE*. 


Thickness 


1 Location 


Thickness 


Sec. 


Sec. 


T. S. B. E. 




Franklin County 


Fee* 




Feet 


3 


6 1 


22 i 


8 


7 3 


60,70 


6 


6 1 


24 


10 


7 3 


12 


10 


6 1 


16 


13 


7 3 


45 


12 


6 1 


26 


17 


7 3 


41 


16 


6 1 


19 


19 


7 3 


55 




1 


20 , 


21 


7 3 


24,27 


24 


6 1 


9 


23 


7 3 


15 


29 


6 1 


27 


24 


7 3 


5 


35 


6 1 


39 ; 


27 


7 3 


16 


7 


G 2 


45 


28 


7 3 


79 


8 


6 2 


31 


29 


7 3 


59 


9 


6 2 


16 


35 


7 3 


29 


14 


2 


32 


Williamson County 




17 


6 2 


31 


1 


8 1 


38 


19 


6 2 


25 


3 


8 1 


88 


30 


6 2 


26 


6 


8 1 


17 


33 


6 2 


65, 75 


I 


8 1 


93 


4 


7 1 


38 


; 8 


8 1 


74 


13 


' l 


15 1 


10 


8 1 


56, 74, 88 


14 


7 1 


20, 55 J 


12 


8 1 


60,74 


15 


7 1 


22 


13 


8 1 


70 


oo 


i 1 


30 


14 


8 1 


91 


24 


7 1 


32 


18 


8 1 


84 


25 


i 1 


41,67 i 


19 


8 1 


37, 69, 73, 74 


26 


7 1 


1 G4, 71 


20 


8 1 


71 


27 


t 1 


66 


25 


8 1 


5 f 


28 


t 1 


52 


28 


8 1 


9 


29 


7 1 


24 


29 


8 1 


30, 40, 62, 79 


30 


7 1 


40 


30 


8 1 


19, 34, 52, 84 


32 


/ 1 


8 


o 


8 2 


82 


4 


7 2 


73, 79, 83 


3 


8 2 


76 


mm 


7 2 


08, 67 


4 


8 2 


103 f 


6 


7 2 


27 


5 


8 2 


68,85 


7 


7 ° 


20 


i 


8 2 


100 


8 


7 2 


19, 43, 73 


10 


8 2 


77 


10 


7 2 


(59, 100, 132 


13 


8 2 


16 


12 


7 2 


72 


15 


8 2 


72, 76 


13 


7 2 


56 


17 


8 2 


92 


15 


7 2 


86 


19 


8 2 


27 


16 


7 2 


56, 70 


20 


8 2 


26, 35 


20 


7 2 


68 


21 


8 2 


25 


24 


7 2 


75 


23 


8 2 


51 


25 


7 2 


82 


25 


8 2 


40 


27 


7 2 


SO 


27 


8 2 


25,65 


20 


7 2 


9 


28 


8 2 


36, 57, 60 


31 


7 2 


68 


29 


8 2 


25,27 


33 


7 2 


71 


30 


8 2 


33,50 


35 


7 2 


21 


33 


8 2 


20-46 


2 


7 3 


13 


35 


8 2 


23 


4 


7 3 


8 


36 


8 2 


5,13% 






i 


\ 
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CHAPTER II— GENERAL GEOLOGIC RELATIONS IN 

DISTRICT VI 

General Description 

The Pennsylvania!! scries ("Coal Measures"), which contains all 
the known coal beds of the State, underlies the entire area. The ser- 
ies rests unconformably upon the Mississippian rocks, and is overlain 
by unconsolidated alluvium or glacial till as already described. The 
relationships are similar in all respects to those that obtain in District 
VII. 1 The rocks which make up the Illinois "Coal Measures" con- 
sist of series of sandstones and shales of different thicknesses and 
minor amounts of coal, clay, and limestone. A total thickness of about 
2,000 feet is known in the southeast part of the State, to the north the 
series is thinner, and in this district between 1,400 and l,f>00 feet are 
known. 

Except possibly for a small part of the Pennsylvanian section, 
the succession of strata in District VI is in general the same as that 
found w r est of the Duquoin anticline in District VII. Sandstones and 
shales found in one district are similar in character and thickness to 
those found in the other, and the same persistent limestone and coal 
beds have a widespread distribution in both areas. It seems probable 
that a thicker series of elastics lies between eoal No. 6 (Herrin) and 
its overlying Ftmdina limestone in an area adjacent to and east of 
the Duquoin anticline than is commonly found in District VII, but 
other parts of the sections are similar. 

The Illinois "Coal Measures" are divided into three formations 
all of which are represented in District VI. In ascending order these 
are the Pottsville formation, the Carbondale formation, and the Mc- 
Leansboro formation. The Pottsville includes that part of the Penn- 
sylvanian series which lies below coal No. 2 (Murphysboro or 
La Salle), the Carbondale is represented by the portion between the 
base of coal No. 2 and the top of coal No. 6 (Herrin or Belleville), and 
the McLeansboro formation includes all the "Coal Measures*' lying 
above coal No. 6. 

Pottsville Formation 

The knowledge of the Pottsville is based almost entirely upon the 
records of drilling within the Herrin and the West Frankfort quad- 

'Kay, P. H., Coal rrm.urrr* of District VII: III Coal Mining Invalidation* 

Bull u, mm;. 
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rangles (PL I). In other areas the Pottsville is known to rest upo 
an uneven surface of Mississippian strata and hence to be of variaW 
thickness. The same conditions apparently hold in this district an 
lithologically the formation has the same characteristics as clsewher 

The Pottsville of southern Illinois is mainly a sandstone form 
tion. The seven sandstone horizons described by Shaw and Savagi 
in the Murphysboro-Herrin folio may possibly be united farther eas 
ward into three heavy beds, but there seems to be much variation ev« 
in this succession. The formation is characteristically lacking in lim 
stone, but thin beds which are probably lenticular are found near tl 
top at some places. Not uncommonly in tho lower 200 feet is a co 
bed 2 to 3 feet in thickness, and another bed is found in some of tl 
drill holes near the top of the formation. Shaw and Savage mentic 
a persistent 10-inch coal within the Pottsville 40 to 70 feet below co 
No. 2. So far as known none of the Pottsville strata underlying tb 
area is of economic importance. 

The Pottsville formation has been penetrated at fewer than tl 
places within the district. It is evident, however, from these that tl 
thickness varies considerably from place to place. On the west sic 
of the Ilerrin quadrangle about 5 miles west of the Williamsc 
County line 670 feet of Pottsville have been noted. At Creal Sprinj 
a few miles south of the area the record of an oil prospect shows 65 
feet of probable Pottsville. About 400 feet of the rock encounter* 
in the deep city well at Ilerrin has been interpreted as Pottsville. ] 
the west part of Saline County within the Galatia quadrangle aba 
450 feet of Pottsville arc known, but this possibly does not represe: 
the total thickness. The formation thins toward the north, 300 fe 
having been encountered at Mount Vernon. 

In most drill records the base of the Pottsville can be placed 
the first limestone after the drill has passed through all the main cc 
beds and has been working for some distance in a series compos* 
mostly of sandstones and conglomerates. The top of the formation 
difficult to identify where coal No. 2 is absent, and the base is imp( 
sible to determine where the upper Mississippian (Chester) limesto 
has been eroded leaving elastic material at the top of the formati 
underlying the elastics of the Pottsville. 

From collections of fossils made from the shale of the Pottsvi 
formation in the Murphysboro quadrangle and elsewhere, Dav 
White is able to say that the rocks between the top of the Chest 
group of the Mississippian series and coal No. 2 are to be correlat 
with the Pottsville formation of Pennsvlvania. 



*Shaw. E. W. and Savage, T. E.. I T . S. Geol. Survey Geol. Atlas, Murphysboro-H*x 
folio (No. 1*5), p. 6, 1912. 
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( 'arbondale Formation 
stratigraphy 

Most of the drill holes which penetrate to coal No. 2 within the 
district are located within the boundarieH of the Ilerrin and of the 
Went Frankfort quadrangles. The investigations within these areas 
have yielded a general knowledge of the ('arbondale formation. 

Shaw and Savage state in the Murphysboro-Herrin folio that the 
formation ranges in thickness from 250 to 300 feet, and that below 
the persistent coal No. 6. which lies at the top of the formation, it is 
composed of shale and sandstone with several thin layers of limestone 
and ImmIs of coal. "The shale, which is poorly laminated and elaylike, 
ranges in color from dark to light gray. The sandstone is generally 
loosely cemented, and rather micaceous, though one or two of the beds 
are firmly cemented by calcium carbonate. The limestone is hard, 
gray or bluish gray, and more or less fossiliferous. Some of it has a 
peculiar breceiatcd or conglomeratic appearance. 3 In the section are 
five persistent beds of coal : ( 1 ) coal No. 2 (Murphyslmro or La Salle) 
at the base. (2} a ImmI f> to 28 inches thick about 55 feet above coal 
No. 2, (3) a 2- foot bed 135 feet above coal No. 2, (4) coal No. 5 (Har- 
risburg or Springfield) 35 to 40 feet below the top of the formation, 
and (5) coal No. 6 ( Herrin or Belleville). 

In the West Frankfort quadrangle the ('arbondale formation 
varies in thickness from 275 to 1150 feet : east of the district in Saline 
County the formation is still thicker, varying from '550 to 400 feet; 
farther east it becomes thinner. The strata in the West Frankfort 
district are similar to those found in the Herrin quadrangle except 
that in addition to the five persistent 1>cds of coal found in that area 
two other lenticular beds are also present. The coal beds known arc 
(1) coal No. 2 at the base, (2) a thin lenticular l>ed 40 to 60 feet 
above the coal No. 2, (3) a 1-foot lenticular \it\ 100 to 110 feet below 
coal No. 5, (4) a persistent bed 2 to 5 feet ir thickness about 70 feet 
below coal No. 5, (5) coal No. 5. (f>) a thin coal or a group of thin 
foals midway between coal No. 5 and coal No. (5. and (7) coal No. f>. 
Of these beds only coals No. 5 and No. f> are known to l>c of economic 
importance in District VI. It is not improbable, however, that some 
time the lower beds will l>e exploited, especially in the southern part 
of the area where they approach the surface. The coals of this form- 
ation will be described in considerable detail in the chapter on «i # o- 
nomic geology. 



'Shaw. K W. ami Sa >«*•'. T K. l T S ll.-n]. Surwy O.m.1 Alla«. MiirphylMirn llrrrin 
(No 1HM. p 6. 1912. 
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The stratigraphic sequence in the Carbondale formation in the 
southern part of the area is shown by the graphic sections in Plate I. 
The logs are arranged in order from west to east, and the position 
of each drill hole is projected upon a line running from the northwest 
to the southeast across the area as is shown in small sketch map on 
the plate. The confidential character of some of the logs makes it im- 
possible to give a more definite location of the holes. 

The following record of a drill hole in the NE. cor. SE. 14 sec. 6. 
T. 9 S., R. 4 E., was compiled from the drill core by members of the 
Survey. This core was the source of our most accurate information 
as to the character of the Carbondale formation in the district. The 
drill penetrated 241 feet of McLeansboro formation and 334 feet of 
the Carbondale strata, but probably did not reach the bottom of the 
latter formation. 

Log of diamond-drill boring through lower part of McLeansboro formation and 
upper part of Carbondale formation, NE. cor. SE. 14 sec. 6, T. 9 S., /?. 4 E. 



Description of strata 


Thickness 


Depth 




Ft. 


in. 


Ft. 


in. 


Recent and Pleistocene series 


30 


• • 


30 


m • 


Pennsylvanian series — 










McLeansboro formation — 












1 


• • 


31 


• • 




18 


• • 


49 


• • 


Shale, light grav 


4 




53 




Shale, dark gray; upper 2 feet in- 










clined to be fissile. Contains 










fossilifcrous limestone nodules 


5 


• • 


58 


• * 


Coal 


• • 


2 


58 







1 


10 


60 


• . 


Limestone, nodular, impure 


3 


• • 


63 


. • 


Shale with sandstone partings. . . 


18 


• • 


81 


. ■ 


Shale, dark, slightly sandy 


4 


• • 


85 


• • 


Shale, dark, with occasional sand- 










stone parting; black toward 










the bottom 


5 


8 
4 


90 
91 


8 


Shale, black, to cannel coal 


• • 


Shale, black 


2 


• • 


93 


• • 


Coal 


1 
2 
2 
1 


• • 

2 
6 

• • 


1 94 

; 96 

98 
99 




Clav 


2 


• 

Shale, crrav 


8 


7 *D %' 


8 


Shale, sandy, with sandstone 






10 


4 


116 




J c 

Shale, grav, with little sand 


5 


• • 


121 


• • 




9 


• • 


130 


• • 



GENERAL GEOLOGICAL RELATIONS 



23 



Description of strata 

Shale, dark; in placet* black with 
little brown nodules 

Limestone, light gray, hard, and 
fine grained; Productus tie- 
brascensis Owen (t), Cho- 
nete* verneuilanus N & P., 
and Dielasma boviden* Mor- 
ton (I) 

Shale, greenish 

Shale, dark 

Shale, gray 

Coal | 

Shale, greenish black 

Shale, gray 

Shale, dark 

Sandstone 

8hale, dark, hard, sandy 

Sandstone, dark to gray 

Shale, dark, numerous plant 

impressions 

Coal | 

Shale, black, fine grained 

Sandstone, dark, shaly 

Sandstone, gray, hard 

Sandstone, gray, shaly 

Shale, gray, sandy in up|»er ]»art. . 

Sandstone, gray, hard 

Shale, dark, sandy 

Sandstone, dark, fine grained, i 
micaceous 

Sandstone, gray, coarse grained. . 

Sandstone, dark, micaceous 

Shale, black fine grained; Am- 
bovoelia planoconvcxa Shu- 
mard, and Chonetes metolu- 
bus X. and P 

Shale, dark, hard, calcareous; 
S qua miliaria prrplcxa McC. . 

8hale, black, fine grained ; Lingula 
umbonata Cox 

Coal 

Shale, black; Dcrbya crassa M. & 
II. and crinoid stems 

Shale, dark, fine grained, slightly 
micaceous 

Shale, dark, fine grained, mica- 
ceous 



Thickness 



Ft. 

9 



1 
1 
1 

4 

3 

5 
o 

4 
4 



1 
2 
3 
1 

• • 

7 

4 

17 
3 
1 



tn. 



6 



2 

10 



8 
2 



G 
6 
8 



6 
9 
9 



8 



4 
2 



Depth 
Ft. tn. 

139 



141 
142 
143 
144 
145 
150 
153 
158 
160 
164 
168 

170 
170 
171 
173 
176 
178 
179 
ISO 
190 

207 
211 
213 



214 
216 

217 
217 

217 

220 

ooi 



6 

2 

4 

4 

4 

10 

4 



6 
3 



8 



8 






8 



8 
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Description of strata 



l 



Thickness 



Depth 



Sandstone, gray, coarse, micaceous 

Shale, dark, micaceous, somewhat 
sandy 

Sandstone, gray, micaceous 

Shale, dark, fine grained, mica- 
ceous 

Shale, black, fine ; Plvurotomaria ? 
carbonaria N. & P. and Avi- 
culopecten rectalaterarius Cox 

Shale, dark, fine grained 

Carbondale formation — 

Coal (No. 6) thickness confidential 

Sandstone, gray, coarse 

Shale, dark, sandy 

Coal 

Shale, dark calcareous, Ambocoelia 
planoconvexa Shumard, Spiri- 
fcrina keniuckiensis Shumard, 
and crinoid segments 

Sandstone, dark, shaly, micaceous ; 
Lingula umbonata Cox, Avi- 
culopect en rectalaterarius Cox, 
and plant remains 

Coal 

Shale, black 

Coal 

Shale, black 

Coal 

Shale, black, calcareous; Ambo- 
coelia planoconvexa Shumard 
and Sjnriferina kentuckiensis 
Shumard 

Sandstone, dark, shaly, fine, mi- 
caceous 

Sandstone, gray to dark, shaly, 
micaceous 

Shale, dark, calcareous; Chonctes 
verncuilanus N. & P. and 
Squamularia perpkxa Mc- 
Chesnev 

Shale, Mack, line 

Sandstone, hard, fine, shaly, mi 
caceous 

Shale, dark ; clay 

Coal (Xo.5), thickness confidential 

Shale, dark gray; clay 

Sandstone, gray, fine grained 



Ft. 



1 
2 



1 
3 



6 



1 

4 
15 



2 
2 

31 



11 



in. 
6 



6 



6 
6 



6 



2 
3 
4 
6 
6 



6 



6 



8 
6 

8 
9 



Ft. 
221 

225 
226 

228 
331 



247 
251 
251 



253 



259 
259 
259 
259 
260 
260 



262 
266 
281 



284 
287 

318 
319 



336 



tn. 
8 

2 

2 



7 
1 

7 



1 

3 

6 

10 

4 
10 



4 
10 
10 



8 
5 



10 
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Description of strata 



Thickness 



Shale, dark, fine grained, sandy. . 

Sandstone, gray to drab, very fine, 
shalv 

Sandstone, dark, fine, sandy 

Sandstone, dark, fine, hard, mica- 
ceous 

Sandstone gray to dark, fine, shaly, 
micaceous 

Coal (No. 4 f) 

Shale, black, hard 

Shale, drab, sandy 

Sandstone, gray, fine, micaceous. . 

Sandstone, gray 

Sandstone, dark, somewhat con- 
glomeratic 

Sandstone, gray 

Sandstone, dark, fine, hard, shaly 

Shale, dark 

Coal 

Shale, dark, sandy 

Sandstone, dark, shaly 

Sandstone, dark gray, micaceous. . 

Sandstone, dark, hard, micaceous 

Coal 

Shale, black, micaceous, sandy; 
Orbiculoidca mix*ourien*i8 
Shumard, Marginifcra muri- 
cata X. & P., and Aviculoprc- 
ten rcctalatcrariuA Cox 

Sandstone, gray, hard, coarse, mi* 
caceous 

Sandstone, dark, hard, micaceous. 

Sandstone, dark, slightly mica- 
ceous 

Sandstone, dark, fine, shaly, mi- 
caceous 

Shale, dark; Lophophyllum pro- 
fundum ME. & H., Chonrte* 
memtobu* X. & 1*., Aviculo- 
prctrn rcctalatt rariu* Cox.and 
erinoid stems 

Shale, dark, fine, micaceous | 

Sandstone, dark, fine, micaceous,, 
shalv; Linqula umbonata Cox! 
and A vicuU>p< ct* n rtvtabt-. 
tt nil iu.H Cox 



Ft. 
6 

2 
2 

25 

20 
o 

A* 

4 

2 
1 
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2 
3 

16 



7 
1 
7 
2 



tn. 



6 
6 



6 

• • 

6 

• • 
6 



3 
6 

8 

8 
(> 



6 



Depth 
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342 


10 


345 
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347 


10 



372 

393 
395 
399 
401 
403 
409 

411 
414 
430 
431 
431 
439 
440 
417 
449 
451 



452 



3 


4 


455 


7 


8 


463 


5 


• • 


468 


21 


6 


490 


1 


8 


491 


2 


6 


494 



10 

4 

4 

10 

10 

4 
4 

4 

4 

7 

1 

9 

5 

11 

11 

11 

5 



11 

7 



9 
3 



10 



504 
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CORRELATION 

Prom a study of the fossil plants found in the coal seams and 
associated strata in the State, David White concludes that coal No. 2 
is the lowest coal bed in Illinois that falls within the time interval of 
the Allegheny formation of Pennsylvania. He also concludes that 
coal No. 6 may be of Freeport age, possibly as high in the strati- 
graphic column as the Upper Freeport coal, which is the uppermost 
layer of the Allegheny formation in the Appalachian region. From 
these correlations it will be seen that the Carbondale formation cor- 
responds in a general way to the Allegheny formation of the Appala- 
chian coal basin. 

McLeansboro Formation 
general description and correlation 

The McLeansboro formation includes all the "Coal Measures' ' 
rocks above coal No. 6. It takes its name from McLeansboro, Hamil- 
ton County, Illinois, where borings have penetrated it to a depth of 
one thousand feet. It underlies the entire region north of the outcrop 
of coal No. 6 and in most places is covered by glacial drift. 

The formation consists of several distinctive beds of shale and a 
minor amount of sandstone, limestone, and coal. Although several of 
the coals above No. 6 are persistent, none has been found sufficiently 
thick to be of commercial value. They are significant only as correla- 
tion horizons. In its barrenness of productive coals and in general 
age, the McLeansboro is similar to the Conemaugh formation of Penn- 
sylvania. 

The following record, reproduced graphically in Plate II shows 
the character of the strata of the McLeansboro formation for nearly 
its maximum known thickness in this district. The thickness of coal 
No. 6 has been obscured in the record at the request of the operators. 
A single hole located in Jefferson County, the log of which is also re- 
produced in Plate II, reached coal No. 6 through a greater thickness 
of the McLeansboro strata. The third record graphically shown in 
the same plate is that of a well in Shelby County in which all the 
formation units typical of both District VI and District VII were 
found. This record has served as a basis of comparison of the many 
records available in this district, and is thought to be very typical of 
the southern Illinois McLeansboro section from the New Haven lime- 
stone to the base of the formation. 
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Drill record of the McLramtboro formation in Sttpheiw Xo. I hole 

SK. cor. sec. 35, T. 5 S. t R. 4 K. 
(Plate JI, No. 4) 



Description of strata 



el low 

one, brown 

one, gray 

soft, blue 

one 

one, sandy 

gray, sandy 

gray 

rith fossils 

;ood core 

gray, s«of t 

gray, sandy, with limestone 

one 

one with shale parting. . . . 

dark, gray 

one, gray 

dark blue 

one, gray 

dark blue 



id 

dark 

dm 

one with thin coal partings 

blue 

roe 

one 

dark blue, very tough 

one, gray 

dark 

one 

gray, soft 

fray, lime fonnil» 

p»y 

gray, sandy 

blue 

black 

black 

one 

dark blue 

Jfray 

gray, with limestone *»pots. 

gray, sandy 

>ne 
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10 
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Description of strata 



Sandstone, shaly 

Limestone, sandy 

Sandstone, shaly 

Shale, blue, tough 

Sandstone, shaly 

3andstone 

Sandstone with coal partings , 

Sandstone 

Coal 

. Shale, blue , 

Shale, dark blue 

Coal 

Shale, gray, with hard brown spots, 

Shale, black, with hard bands 

Shale, carbonized 

Shale, blue 

Shale, carbonized 

Coal (pretty core) 

Shale, gray 

Shale, gray, sandy 

Shale, gray, sandy, with lime spots. 

Shale, blue 

Shale, blue, with coal partings 

Shale, blue 

Limestone 

Sandstone, shaly 

Coal 

Shale, light gray 

Shale, sandy gray 

Sandstone 

Shale, dark gray 

Coal 



Shale, gray 

Limestone, broken 

Shale, gray, with lime spars 

Shale, sandy gray 

Sandstone 

Shale, sandy 

Shale, gray, sandy 

Shale, blue, with brown bands 

Limestone, blue 

Shale, black 

Limestone, blue 

Shale, gray 

Shale, blue 

Shale, dark blue 

Coal (Herrin or No. 6) thickness confiden- 
tial 

Fire clav 



Thickness 

Ft " 
22 

3 

3 
24 
59 
16 



6 

■ • 

31 
4 

• • 

14 
12 
1 
1 
1 
1 
3 
9 
6 
4 



3 

10 
2 
9 

1 

/. 

2 

• • 

3 
2 
5 

14 
3 
6 

11 
2 

• • 

1 

• • 

3 
5 
1 



%n. 



Depth 



6 

• • 

11% 
6 

1 



5 



6 
6 



10 
2 



1 
11 



6 
6 

> • 

4 

8 



Ft. 

620 

623 

626 

650 

709 

725 

726 

732 

732 

764 

768 

768 

783 

795 

796 

797 

798 

799 

802 

811 

817 

821 

822 

824 

827 

837 

840 

849 

850 

854 

856 

856 

860 

862 

867 

881 

884 

890 

901 
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904 

905 

905 

909 

914 

915 
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DISTINCTIVE HORIZONS 
COMPARISON WITH DISTRICT VII 

Following the practice observed in Bulletin 11, Coal Mining In- 
vestigations, several well-marked stratigraphic horizons of the Mc- 
Leansboro can be enumerated. Mr. Kay has listed the following units 
in District VII : 

7. New Haven limestone, 200 to 250 feet above Carlinville lime- 
stone. 
6. Shoal Creek limestone, about 100 feet above the Carlinville. 
5. Carlinville limestone, so called because of typical outcrops 
near town of this name in Macoupin County. Its position is 
from 200 feet to a little more than 300 feet above coal No. 6. 
4. Coal No. 8 ranging in thickness from 8 inches to 2 feet where 

present and lying 150 to 180 feet above coal No. 6. 
3. A bed of pink, red, or variegated shale, variable in thickness, 
seldom exceeding 15 feet, averaging from 35 to 50 feet above 
coal No. 6. 
2. Coal No. 7, generally only a few inches thick, 25 to 40 feet 

above coal No. 6. 
1. A hard limestone, averaging 7 feet in thickness overlying or 

slightly above coal No. 6. 
Most of the units listed above can be recognized also in District 
VI, and in addition several others are widespread and recognizable 
from place to place. On the other hand, some of the beds present in 
District VII are not present, or at least are not recognizable, in this 
district. The strata which in this area are reasonably persistent and 
which serve as correlation horizons on which considerable dependence 
can be placed include numbers 1, 4, 5, 6, and 7, in the list above. 
Numl>er 2 is probably present locally but is not readily recognizable, 
since the interval above coal No. 6 is variable. Number 3 is appar- 
ently not present, since none of the records of drilling within the area 
show the presence of variegated shale either at this or at any other 
horizon in the McLeansboro formation, with possibly a single excep- 
tion. Number 4 (coal No. 8) is less readily traced from place to place 
than other members of the formation that ;ire listed, although it is 
very commonly present. 

As persistent strata in District VI there should be added to the 
members noted in the preceding paragraph three thin ImmIs of coal, 
to which tentatively the numbers 0, 10, and 11 are given for the sake 
of ease in reference. They are not known t« be the same as the coal 
beds which received similar numbers from the early State Surveys. 
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The entire list of important stratigraphic units for this district is 
herewith enumerated : 

8. New Haven limestone, 200 to 250 feet above Carlinville lime- 
stone. 

7. Coal No. 11. 

6. Coal No. 10. 

5. Shoal Creek limestone about 100 feet above the Carlinville. 

4. Coal No. 9. 

3. Carlinville limestone, 200 feet to a little more than 300 feet: 
above coal No. 6. 

2. Coal No. 8. 

1. A hard limestone, averaging 4 to 5 feet in thickness over^ 
lying to possibly more than 100 feet above coal No. 6. 

1. LIMESTONE ABOVE COAL NO. 6 

The roof of coal No. 6 has been described at some length in 
following discussion of coal No. 6 (Chapter III). This cap rock whidt^ 
is found within 25 feet of the coal in the east half of the district 
commonly widespread in this and adjoining districts. The distribu- 
tion of the limestone in this area and the character of the underlying 1 
rock down to the coal is shown graphically in Plate III. Reference j 
to the diagram will show that on the east side of the district the lime- 
stone is commonly within 25 feet of the coal. To the west, however, 
either the limestone is not present, having either been removed after 
deposition or never deposited, or else is the same as a limestone com- 
monly found at a considerably greater distance above the coal. 

In the Murphysboro-Herrin folio the nbsence of the limestone 
over part of this district is explained by presuming an erosional un- 
conformity near the limestone so that the black shale and limestone 
cap rock were removed by erosion previous to the deposition of the 
gray shale that overlies coal No. 6 throughout most of the area of the 
Herrin quadrangle. If it should be shown that the erosion which 
effected this unconformity in any place extended into the coal and 
decreased its thickness or even entirely removed it in places the fact 
of an unconformity at this place would probably be established. So 
far as is known, however, the assumed erosion never extended into the 
coal, but on the contrary, the bed is generally thickest where the lime- 
stone cap rock is absent or at a greater height above the coal. 

A diagram presented in a previous publication 4 and reproduced 
herewith (fig. 3) shows the relationship of the coal and limestone 

4 Kay, Fred H. t Coal resources of District VII: 111. Coal Mining Invest. Bull. 11 
fig. 31, p. 177, 1915. 
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along a section crossing the axis of the Duquoin anticline. Instead of 
an unconformity being present the interval between the coal and the 
limestone is interpreted as increasing eastward toward the boundary 
of District VI. Some attention to Plate III will probably convince 
the reader that a similar interpretation is applicable to the conditions 
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Fig. 3. — Series of graphic section* of boringH Knowing the thickening of the 
■hale interval above coal No. 6 cant of the axis of tho Duquoin anticline. 



in this district. The limestone is shown in the diagram to lie at in- 
creasing intervals above the coal in passing from the east side of this 
district to the west, and in places again to decrease somewhat near 
the west boundary. In other words according to this interpretation 
the limestone is widespread over this district as in the adjacent dis- 
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tricts, but is separated by different thicknesses of shale from coal 
No. 6. 

A study of Plate IV will doubtless make it evident to the reader 
that the thick coal is found where the interval between the coal and 
the limestone, according to this last interpretation, is greater than 
25 feet, and indeed that the very thick coal is commonly found where 
a great thickness of shale overlies the coal. This relationship is re- 
garded as a substantiation of the interpretation advanced. It will be 
shown that coal No. 5 commonly lies nearest coal No. 6 where the 
upper coal is thickest and, therefore, that it is probable that the upper 
coal in part accumulated in a broad basin the trough of which ran 
north and south near the west side of the district. The basin having 
been ultimately filled by a greater accumulation of peat in the trough 
than to either side plant growth finally ceased. In the subsequent 
shrinkage of the peat to form coal it is obvious that the greatest 
shrinkage would take place where the coal was thickest — that is, along 
the line of the former trough. This would tend toward the formation 
of another basin in approximately the position of the earlier one, and 
in this basin mud rather than limestone would probably be deposited. 
The effect would be cumulative up to a certain limit, the greater 
thickness of material deposited in the trough tending toward more 
mpid shrinkage of the peat below. Ultimately the difference in rate 
of shrinkage of the thick and thin coal would practically disappear, 
the trough would become filled, and limestone deposition could be 
carried entirely across the district. 

The limestone cap rock is of variable thickness up to about 11 
l ? eet, the average thickness being from 4 to 5 feet. Its usual appear- 
ance in outcrop is that of a compact, heavy-bedded, brownish lime- 
stone, weathering to a light-brown, chalky, friable rock. It is com- 
monly dark, almost black when fresh. The limestone is fossiliferous, 
the most common species being Marginifera splendens Sowerby, Squa- 
mularia perplexa MeOhesney, Chonctes mcsolobus N. & P., and a small 
fusulinoid shell identified by Meek as Fusulina ventricosa but which 
may be new. This latter form is regarded as an index fossil for this 
horizon, not being found in other Pennsylvanian beds unless possibly 
in the upper part of the MoLeansboro formation several hundred feet 
above the base. The fossil is about the shape and size of a rather 
thick grain of oats, and minute partitions can be seen traversing the 
shell if it is broken open. 
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2. COAL NO. 8 

In District VII a thin coal is reported from 150 to 180 feet above 
coal No. 6 in a majority of the records. The same coal is not of un- 
common occurrence in this district. In a few places it is reported to 
have a thickness of nearly 4 feet, but commonly it is only 5 to 12 
inches in thickness. The distance above coal No. 6 is in places pos- 
sibly not more than 140 feet, and in other places may be as much as 
190 feet. In general, however, it lies within the intervals common to 
District VII. 

In the central part of Franklin County, especially, but also else- 
where in the district, a thin coal is not uncommonly encountered 110 
to 140 feet above the Herrin coal. Both this coal and coal No. 8 may 
be present at the same locality. Where a sinple coal is present about 
140 feet above coal No. 6 definite correlations in this region are obvi- 
ously impossible. A number of the logs also show several thin coal 
beds below the horizon assigned to coal No. 8. Some of these possibly 
correspond to coal No. 7 of District VII. It is not unusual to find a 
thin coal recorded about 80 feet above coal No. 6. This bed is rather 
widely distributed in the east half of Willi lmson County in ranges 3 
and 4 east. An interval of not over 60 feet separates this coal from 
coal No. 6 in places, and elsewhere the interval may Ik* nearly 100 
feet. 

It is impracticable to correlate with definitcness any of these sev- 
eral thin layers of coal found within 125 feet of the base of the 
McLeanshoro formation. Apparently there are a number of horizons 
where coal may be found. Whether the beds are continuous or not, 
it is not known ; certainly there is nothing sufficiently definite about 
the beds themselves or the associated strata to give them stratigraphic 
value as aids in correlation. 

3. CARLINVILLE LIMESTONE 

The Carlinville limestone is one of the most widely distributed 
beds in the "Coal Measures'' of Illinois. It has been traced from 
north of Carlinville, Macoupin County, southeast to the Indiana line 
in Gallatin County. 

In the type localities this limestone is, according to IMden, "gen- 
erally bluish gray, compact, close textured, and very hard, breaking 
into irregular, splintery pieces. On weathering it assumes a rusty 
color. It averages about 7 feet in thickness. There are two features 
that are characteristic of this limestone — one a blotchy appearance, 
and another its tendency to weather into se;:ins two and one-half tu 
three inches in thickness." 11 



*U4d#n. J. A . Shoal Creek limcMone: 111 State Geo]. Survey Hull, 8. p 119. 11)08 
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No exposures of this limestone are known within this district, 
outcrop being covered by glacial drift. The approximate position 
its outcrop can be traced, however, by the aid of coal drillingB. 
limestone outcrop lies not far south of the line representing the 

i. ; proximate outcrop of coal No. 9 (PL IV), since the two member! 

' separated by less than 50 feet of strata. 

The interval between the Carlinville limestone and coal No. C 
District VII is given by Mr. Kay 6 as 275 to 325 feet. In this dis 
the average is about 25 feet lower, that is, from 250 to 300 feet a 
coal No. 6. The stratum is commonly thin in this area and post 
has escaped mention in some of the records for this reason. It n 
exceeds 18 inches in thickness, though a few records described 1 
stone 7 to 10 feet thick at this horizon. In general this memlx 
the McLcansboro formation is not of great importance in this art 
an aid in correlation. It is of some assistance, however, in iden 
ing coal No. 9, the next coal bed above. In Bulletin 11 the corrdi 
of the Carlinville limestone with a limestone 250 to 300 feet above 
No. 11 of Kentucky (Illinois No. 6) was suggested by Mr. Kay. 

4. COAL no. 9 

Among the important members of the McLcansboro forma 
coal No. 9 is the most widespread and readily identifiable. It 
about 300 feet above the Herrin coal, the distance being somei 
less in the east half of the district and somewhat more in the 
part. The interval between coals No. 9 and No. 6 is shown by 
convergent contours on Plate IV. The contours show a minimun 
! terval of about 150 feet and a maximum interval of less than 260 

A comparison of the data presented in Plate IV on the thicknei 
coal No. 6 shows a similar distribution of the thick coal No. 6 anc 
larger interval between coals No. 6 and No. 9. It has already 
shown that by one interpretation of the stratigraphy of the disl 
the limestone above coal No. 6 also lies at the greatest distance 1 
the coal where the coal bed is thickest. It seems not improbable, tl 
fore, that much of the variation in the distance between the two 
beds in the district can be adequately explained by the variatioi 
interval between coal No. G and the F?/.si(Zi7ta-bearing limestone, 
seems a further substantiation of the theory advanced to accoun 
the apparent absence of the Fusulina-hQavhi** limestone (cap roc 
coal No. 6) over considerable areas in the district since the resu 
difference in the amount of shrinkage of the thick and thin co 

*Kuy. F. II., Cual resources of District VII: Illinois Coal Mining Investigations Bn 
p 23, 1915. 
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largely accounted for in the deposits of varying thickness lying be- 
tween the coal and the limestone. 

Coal No. 9 is not of commercial importance. Its thickness is 
rarely over 12 inches and is commonly from G to 9 inches. Its identi- 
fication is made somewhat more easy than that of the other thin beds 
because within 50 feet below it is the horizon of the Carlinvillc lime- 
stone, and within 25 feet above it the horizon of the Shoal Creek lime- 
stone. These two limestones have not a very widespread distribution 
in this district, but one or the other, and in some cases both, may be 
rworded in drilling logs. A coal bed alnnit 300 feet above coal No. 6 
and associated cither above or below with a limestone would not im- 
probably prove to be coal No. 9. 

Running northeast-southwest through the east side of Franklin 
County north of the outcrop of coal No. 9 a narrow area in which the 
coal is absent is shown in Plate IV. Its plac? is occupied by sandstone 
or windy shale which extends to a considerable depth below the hori- 
zon of the coal, in places having a thickness of 150 feet and reaching 
to, or nearly to. the horizon of coal No. 8. It also probably extends 
above the horizon of coal No. 9. This sandstone is apparently lenticu- 
lar in cross-section and probably represents a channel deposit or some- 
thing of that nature. 

5. SHOAL ( KKKK LI3IKKTONE 

In a few of the drill records a thin limestone is noted above coal 
No. 9 and at a distance of 300 to 350 feet above coal No. 6. This 
apparently discontinuous layer is not improbably the Shoal Creek 
limestone. Like the Carlinvillc limestone it is commonly thin, but 
thicknesses from 5 to 9 feet are noted in some places. It is not known 
from outcrop within this area. This limestone member is of sen-ice 
in identifying coal No. 9 which lies within 50 feet below. 

6 AND 7. (GALS NO. 10 AND NO. 11 

Coals No. 10 and No. 11 are present over considerable areas in 
Jefferson and Franklin counties and in the northeast part of William- 
son County. Most of Williamson County li.»s south of the outcrop of 
these coal beds. Except for T. 7 S. t Rs. 1 and 2 E., Franklin County 
is underlain by strata at the horizon of these coal beds. A thick sand- 
stone or sandy shale cuts out one or both of the coals in much of 
T. 6 S., R. 3 E.. and T. 5 S., Rs. 3 and 4 E. This sandstone iM*rupics 
about the same geographic position as the sandstone which is found 
at the horizon of coal No. 9 t but the width of the bed is somewhat 
greater. 
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The coals are found commonly about 40 to 50 feet apart in the 
interval lying between 400 and 500 feet above coal No. 6. The coal is 
generally less than 18 inches in each bed. The lower bed is reported 
to be 30 inches thick in one drill hole and 42 inches in another, but it 
is commonly much thinner. Both beds may be locally represented by 
strata reported as black shale or " slate.' ' 

8. NEW HAVEN LIMESTONE 

Strata at the horizon of the New Haven limestone underlie Jef- 
ferson County and T. 5 S., Rs. 4, 3, and part of 2 E., Franklin 
County. In this area a thick limestone occurs locally between 500 
and 550 feet above coal No. 6. One record shows 10 feet of limestone 
at this horizon and another 13 feet. At other places the stratum is 
known to be thinner. About 50 per cent of the records of drill holes 
north of the approximate outcrop of the limestone show arenaceous 
sediments at the horizon of the New Haven limestone. This sandstone 
is in places as much as 100 feet thick and is apparently more or less 
lenticular like the sandstone at the horizons of coals No. 9, No. 10, 
and No. 11. 

The New Haven limestone in District VII appears to be a solid 
bed which in most of the logs is given a thickness of at least 25 feet. 
It can be traced east from District VI by outcrop and drill holes to 
New Haven, Gallatin County, where it shows in typical exposure in 
the NE. 14 sec. 20, T. 7 S., R. 10 E. 

In a few of the records a thin coal is placed a short distance be- 
low this limestone. 

STRATA ABOVE NEW HAVEN LIMESTONE 

Of the remaining 400 feet more or less of the McLeansboro form- 
ation known from drilling in this district, only the lower 300 feet or 
so has been explored by the drill a sufficient number of times to war- 
rant generalizations in regard to it. The sequence in the upper 300 
feet of the formation in two places in the northern part of the district 
is illustrated by the record immediately above and by the graphic logs 
4 and 5 in Plate II. 

Most of the material above the New Haven limestone is shale and 
sandstone with no characteristic beds. There is, however, in a num- 
ber of the records mention made of a thin bed of coal, commonly less 
than a foot in thickness about 550 feet above coal No. 6. 
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CHAPTER III— ECONOMIC GEOLOGV OP THE COALS 

AND ASSOCIATED STRATA 

Coal Bki>s bkix)\v Coal No. 6 

coal no. 2 

The coal thought to be the equivalent of coal No. 2 (Murphysboro 
or La Salle) appears in the various records either as an undivided 
bed varying in thickness from 3 feet to 5 feet 8 inches, or as a split 
bed, the lower part being 10 inches and the upper part about 2 feet 
in thickness. Where the bed is divided the parte arc separated by a 
few inches to 5 feet of shale. As all the wells which penetrate this 
bed were churn-drill borings, little or nothing is known of the quality 
of the coal, and even the thicknesses given are liable to error. 

COAUS BETWEEN COALS NO. 2 AND NO. 5 

Shaw and Savage describe a thin bed of coal found about 55 feet 
above coal No. 2 in the Murphysboro-Herrin quadrangles. The bed 
varies in thickness from 6 to 28 inches and is somewhat thinner to the 
north than to the south. It is exposed within two miles of the west 
side of the district in the east bank of Crab Orchard Creek, near the 
XW. cor. of sec. 35, T. 8 S., R. 1 W., where it has been mined by 
drifting. The following section was made by T. E. Savage at this 
place : 

Section exposed in nee, 35, T. <V S., R. 1 If\ 

Thickness 

Ft. in. 

5. Sandstone, yellowish brown, marked with numerous brown n|K>t» 4 6 

4. Limestone, argillaceous, single tied 1 4 

3. Shale, black, fissile 2 8 

2. Coal 2 

1. Tnderclay, gray 1 6 

The same bed is exposed along ( 'rah Orenard ( 'reek in sees. 1 and 

2, T. 9 S., R. 1 W. It is not known to outcrop within District VI. In 
the eastern part of the district in the West Frankfort quadrangle a 
similar thin coal has been encountered in a numl>cr of drill holes 35 
to 65 feet above the Murphysboro (No. 2) coal and is not improbably 
the same bed. In mine measurement the coal averages less than a foot 
in thickness and ranges from 4 inches to 3 feet. 

One of the most persistent thinner beds .»t coal in the Carbondale 
formation lies about 70 feet below coal No. 5. The bed is 2 to 5 feet 
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thick and is commonly covered with a black shale roof (PL I). It is 
possible by drilling records to trace this bed with a fair degree of 
accuracy eastward to Gallatin County where it apparently corre- 
sponds to the coal called coal No. 4 by Cox in. the early State reports. 
On the west side of the district the interval between coals No. 2 and 
No. 4 is about 135 feet, and on the east 180 feet. 

From 35 to 40 feet below coal No. 4 and approximately 100 to 
110 feet below the Harrisburg (No. 5) coal is a thin bed about 1 foot 
thick. The common association of this bed and coal No. 4 is an aid in 
the identification of this part of the section. 

coal no. 5 

ECONOMIC IMPORTANCE 

Coal No. 5 (Harrisburg or Springfield) is found in District VI 
practically wherever borings have penetrated to a sufficient depth. 
This is the most important coal bed of District V to the east, and it 
affords a very good quality of bituminous coal. Coal No. 5 or Harris- 
burg coal of this district is probably the equivalent of the Springfield 
(No. 5) coal, of the Fulton County and Peoria County (No. 5) coal, 
and of the "Middle Vein" coal in the La Salle area. It is very reg- 
ular in thickness over the entire State, varying between 4 and 6 feet. 

INTERVAL BETWEEN COALS NO. 5 AND NO. 6 

The interval between coal No. 5 and coal No. 6 varies from 35 
to 40 feet on the west side of the district to about 100 feet on the east 
side. The intervals between the two coals are shown in Plate I. It 
will be noted that in general the larger intervals are found where the 
upper coal is unusually thick and where it is overlain by a thick ser- 
ies of elastics rather than limestone. The significance of this relation- 
ship is discussed in the section devoted to coal No. 6. 

THICKNESS 

The thickness of coal No. 5 in District VI varies in the different 
drill holes up to 66 inches. Some idea of the variation in thickness 
from place to place can be obtained from the following table compiled 
from the coal borings in the district: 
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Table 4. — Thicknesses of coal No. 5 in Jefferson, Franklin, end 

Williamson counties 





Location 




Thickness 


Sec. 


T.N. 


R.K. 




Jefferson County 




Inches 


• • 


1 


1 


72 1 (churn drill) 


• • 


1 


3 


60? (churn drill) 


• • 


2 


1 


60! (churn drill) 


• • 


2 


2 


44 


• • 


4 


1 


84 f (chum drill) 


Franklin County 






m • 


5 


1 


45, 47 


m m 


5 


2 


59 


• • 


6 


1 


51,53,24 


• • 


6 


2 


54 


• • 


6 


3 


48 


21 


6 


3 


52 


35 


6 


3 


48 


• • 


7 


1 


48 to 60 (13 drill holes) 


• • 


7 




36 to 55 ( 5 drill holes) 


• • 


7 


3 


48, 50 


Williamson County 






• • 


8 


1 


24, 28, 42 


m m 


8 


4» 


24,47,48,66! 


• • 


8 


3 


15!, 49, 52,54 


25 and 36 


8 


4 


48 to 68 (37,38,78) 
(11 ho leu) 


• • 


9 


3 


36, 48, 51), 51, 54, 66 


1 to 4 


!> 


4 


:<8, 46, 49, 50, 60, 65, 66 


8 to 12 


9 


4 


50,51,54,56,60,61,65 


13 


9 


4 


*»■», •)*., *>n 


14 mn<l 15 


9 


4 


51 to 58 (7 holes) 


16 


9 


4 


54, 55 


20 an.l 21 


9 


4 


34, 48, 52, 56 


22 an.l 23 


9 


4 


42,48,51,52.55 


24 to 28 


9 


4 


26, 48, 49, 54, 60 



The 35 diamond drill holes recently put down in the northeast 
part of Williamson County show an average thickness of 52 inches for 
this coal. The shortest core taken out had *i length of 28 inches, and 
in only one hole was the coal entirely absent. 



PHYSICAL CHARACTERISTICS OP COAL NO. 5 

Coal No. 5 locally is reputed to be superior to coal No. 6. It is 
free from clay bands but contains here and there streaks of sulphur. 
These streaks where present are usually one-sixteenth to one-half inch 
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thick and are most commonly found 4 to 10 inches from the top of 
the bed. Rarely they are found as low as 27 inches from the top or 
reach a thickness of 1 inch. In Borne places the upper 2 inches of the 
coal is bony. The coal is of medium hardness, of good appearance, 
and stands up well under handling and transportation. 

For further details in regard to the physical characteristics of 
this coal the reader is invited to consult the report on District V is 
which coal No. 5 will receive especial attention. So far as is known 
the qualities characteristic of the bed in the Harrisburg region also 
hold in this area (District VI). In figure 4 are shown two graphic 
sections of coal No. 5 as measured in mines in the district. 



s of coal No. 5. 



The roof of coal No. 5 is most commonly a black fissile shale. 
Concretions or " niggerheads " are commonly present in considerable 
numbers in the lower part of the roof shale. In some places a gray 
or blue shale lies between the coal and the black shale. This latter 
rock is in most places overlain by limestone. Table 5, based upon 
drilling records, shows the character of the roof of eoal No. 5 in many 
sections in this district. The strata tabulated lie above the coal in 
the order read. 

The terms black shale and black "slate" are used more or less 
indiscriminately so that there is little value attached to the separation 
of the two shales except in so far as it har. facilitated tabulation. 
Shales which in some of the records appear as dark shales are in some 
cases regarded as blue shale and in others as black shales. Light shale 
and clay shalo are tabulated as gray shale. 
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Table 5.— Character of the roof of coal No, 5 as hhovcn hy drilling records in 

Franklin and Williamson counties 

(Strata are tabulated in order of occurrence above coal) 



Isocation 


Shale 


Sand- 


Lime- 
atone 


Black 

"nlat«" 


Sandy 


Sec. 


| T.8. 


RE. 


Blue 
Ft. in. 


| Gray 


Black 


stone 


•hale 




J 




Ft. in. 


Ft in. 


Ft i 


n. 


Ft in. 


Ft. in. | Ft in. 


27 


. 5 

i 

5 
5 


2 

2 
2 


4 2 

1 7 

• • • • 












4 .. 1 -- -- 


12 


• • • • 

• • • • 


2 6 

• 2 4 








i 

i 




12 


• • • 




i 




6 


6 


1 


• • 


• • • • 


4 7 


i • . . 


1 .. 






22 


i 6 


1 


• • ■ • 


• • • • 


2 6 


i 

• • • 




1 6 


• • • • 


• e • • 


4 


6 


2 


• • • • 


• « • • 


3 4 


• • • 








3 


6 


3 


8 2 


• • * 


3 .. 


• • e 


.. 9 


• • • • 


• • • • 


21 


6 


3 


1 4 


• •> 


4 6 


• • • 


1 .. 






35 


6 


3 


13 7 


• • • • 


6 6 


• • • 


.116 


. . . . ; 


• • • • 


13 


i : 

* 
7 


3 
3 
2 
2 


<)<) 4 

• • • • 

• 

3 .. 














21 


12 .. 
6 .. 


4 .. 








i 




7 








6 
2 .. 




8 


• • • • 


1 8 


• • • 




• • • • 


10 




2 
o 

art 


8 9 


• • • • 


4 .. 












20 




1 . 


•!•••• 


H .. 


> • • • 


25 




2 


• • • • 


:t o 






i 


5 .. 


• • • • 


13 






• . 


i 

« • • • 


13 .. 


• • • 


4 .. 


• • • • 


• • a a 


14 


• • 

• ■ 


• • 


4 8 
11 .. 


• • • • 

.. .. i 


4 .. 




i 


, 










• ! "" " . 


.. .. 1 




22 


. . . . 


i 

i 


3 4 
9 4 










* a 




i 


i 




24 






4 <) 

• • • • 




• • 


.. .. 1 




18 .. 


3 . 


. . 12 .. 


» • a • 
» • • • 


25 






.... 


15 3 


4 9 


• • • 


1 o 






26 


' 


1 




• • • • 


5 a a 


• • • 


2 6 , 




■ • • • 


27 






5 10 

i 


• • • • 

4 .. ; 


3 .. 






i 






28 


o 












29 


4 .. 


• • • 




o 






30 








r> « 


4 .. 


• • • 


. ' 1 .. ■ 






33 


7 

• • 


i 

• • 










1 


6 .. j , 




• • 








15 . 




5 .. 




12 


8 












1 






• • 


• • 


• • 


i 


• • • • 1 


24 .. 


• • • 


8 .. 


....'. 




14 


8 


1 i 


10 .. 


1 

• • a a 


4 10 


• • • 


. 10 .. 






19 


8 


% 


i 


2 3 


7 2 


• • • 




1 9 


• • • • • 


• • • 


19 


8 




1 


• • • • 


4 10 


• • • 




1 6 


....!. 


• « ■ 


19 


8 




4 9 


• • • • 


r> 3 


• • • 


. : 2 i 


• • • • a 


• • • 


23 


8 


1 1 


1 G 


• • • • 


."> 4 












• • 

8 


1 

• • 




17 6 
2 11 






■ 






29 


r, 7 


• • • 


1 8 


i 




29 


8 


i 




r> 8 


7 6 


• • • 


1 5 ' 


! 

. • a • • 


• • • 


29 


8 






5 11 


5 11 


■ • • 


3 4 


* • • • * 


• • • 


29 


8 , 






S 3 


5 2 


• • • 


1 2 , 


• • a • • 


■ ■ • 


30 


• . 






1 
• • • • | 


3 8 


• • • 


• i 


»•• 







Table 5. — Character of the r 
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•oal No. 5 at shown by drilling record* in 
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Table 5. — Character of the roof of coal No. 5 as shown by drilling records in 

Franklin and Williamson counties — Concluded 



12 
12 

• • 
13 
13 
13 
13 
14 

• • 
14 
12 

15 
15 

• • 
15 
15 
15 
12 



22 



Location 



Sec. | T. 8. | R E. 



Shale 



Blue | Gray | Black 



Sand- 
stone 



Lime* 
•tone 



Black 

"slate" 




9 

• • 
9 
9 
9 
9 
9 

• • 
9 
9 

9 
9 

> • 

9 
9 
9 
9 



16 


9 


10 


9 


10 


9 


20 


9 


20 


9 


21 


9 


• • 

21 


• • 

9 


22 


9 



9 



• • 




22 


9 


23 


9 


23 


9 


• • 
23 


• • 

9 


• • 
24 


• • 
9 


• • 
24 


• • 
9 


25 


9 


20 | 


9 



Ft. in. ' Ft. in. 



• • • • 



• • t 



18 
20 7 



9 9 



HO 



36 2 



Ft. in. 
5 .. 



4 . 



Ft. in. 



m . . 



32 



• • • 



Ft. in. 
5 .. 



21 . 



• • • 



26 .. 
26 3 
20 7 



• • • 



• • • 



15 . . 



4 .. 

16 8 
19 .. 
15 
6 3 
21 .. 



• • • • 



26 
15 



Ft. in. 
1 



6 



4 .. 



• • 



Sandy 
shale 



Ft. in. 

• • • • 
13 6 



47 .. 

51 5 

9 .. 



26 6 
28 10 



26 7 



• t 



• • • • 

14 .. 

15 .. 



• • • • 


• • • • 


16 .. 










1 

4 .. 

1 
• • • • 




• • • • 


14 .. 


6 .. 
19 6 


• • 

16 


• • 




o 


6 


• • • • 








15 10 










2 


• • 


• • • • 


25 .. 








45 .. 












02 1 












28 9 






55 .. 














27 .. 




.. .. 52 .. 










' 


23 






9 .. 


15 
66 




i 












. . .. 


31 



I 
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FLOOR OF COAL NO. 5 

Coal Xo. 5 rests upon a blue or gray shale known as "fire clay." 
The shale is commonly about 3 feet in thickness and below it in many 
places is a limestone less than 5 feet in thickness. The underday is 
hard and does not creep readily. 

EXPLOITATION 

At only a few places in the district has a coal bed lying below 
coal No. 6 been utilized. At Spillertown in the early part of these 
investigations a bed 75 feet below coal No. 6 was worked intermit- 
tently. This bed is believed to be coal No. 5. The same bed has been 
mined at the Ingram country bank 1*4 miles southwest of Marion in 
the SE. cor. NE. V A SE. 14 sec. 23, T. 9 S., R. 2 E. South of Crab 
Orchard in sees. 29 and 32, T. 9 S., R. 4 E. coal No. 5 has been worked 
at several country banks. A shaft has been sunk to the lower bed in 
sec. 33, T. 8 S., R. 2 E., but for some reason there has been no further 
development. In the mine of the Chicago Big Muddy Coal and Coke 
Company, sec. 2, T. 9 S., R. 2 E., coal No. 5 was passed through in 
crossing a block faulted up about 50 feet on the east side of the shaft. 

In the region including, and adjacent to, T. 9 S., R. 2 E., coal 
No. 5 is commonly known as the " Black Diamond Vein." About 40 
feet below it another bed is reported also approximately 4 feet thick 
which is believed by the writer to be coal No. 4 previously described. 
This lower bed is not known to have been worked. 

MIKE NOTES 

The following notes based upon observations in the mines de- 
scribe the conditions found : 

Spillerloxrn Coal and Cole Co. 

Sec. 1, T. 9 S., R. 2 E. 

The bed is 4*U feet thick, and is clean, hard, and brittle. A well-marked face 
is left after shooting. Only occasional sulphur balls or streaks are found, and 
these are easily removed. The roof is "slate" and very good. It contains no 
"niggerheads" but small pebbly concretions protrude from the roof, similar to 
tho^c observed in a mine in coal Xo. 5 at Eldorado, Illinois. Only one "horse- 
back" or clay slip has been encountered in this mine, this being about two feet 
thick and trending in a northwest-southeast direction. The floor is fire clay. 

Ingram Coal Co. 

XE. 14 SE. 14 sec. 23, T. 9 S M R. 2 E. 

The coal is 3 feet 10 inches to 4 feet thick and is quite uniform in appear- 
ance throughout. The lower 6 inches is somewhat more compact and lustrous 
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than the upper part of the bed. In a few place* in the mine there is a clay seam 
a fraction of nn inch thick aliout 1 foot from the floor. What sulphur there ii 
occurs in narrow streaks and is not of great importance. The roof of this coal 
bed is gray shale, and the floor fire clay. The correlation of the coal with the 
Harrishurg (No. 5) coal is open to some question. 

COAL BETWEEN COALS NO. 5 AND NO. 6 

In a few of the drill holes located in the west part of Williamson 
County where the interval between coals No. 5 and No. 6 is 75 to 100 
feet a thin bed of coal lies 25 to 30 feet below coal No. 6. East- 
ward in Saline County this thin bed has a widespread distribution 
but tends to be 15 to 30 feet lower in the section. The bed is overlain 
by more or less arenaceous shale, but apparently never by black shale, 
as commonly found above coal No. 5; for this and other reasons it 
seems improbable that the coal lying 40 to 50 feet below coal No. 6 
in the west side of the district and correlated as coal No. 5 is, rather, 
the thickened representative of this intermediate bed, as has been 
suggested. 1 This bed of coal has at present no economic value. 

Coal No. 6 

ECONOMIC IMPORTANCE 

The entire output of coal from Franklin and Jefferson counties 
and nearly all that of Williamson County is obtained from coal No. 6 
(Ilcrrin or Belleville). Within the district this most important Illi- 
nois coal bed attains the remarkable thickness for Illinois coal of 13 
to 14 feet. Because conditions are suitable for the recovery of the 
coal on a large scale, many of the largest mines of the State are located 
in this area. 

DEPTH, DISTRIBUTION, AND THICKNESS 

North from its line of outcrop coal No. 6 is known to lie at depths 
below the surface varying to a maximum of 930 feet in Jefferson 
County. The depth increases northward because the coal dips in that 
direction (see structure map, Plate V), but other variations in depth 
arise from surface irregularities. The altitude of the coal varies from 
about 500 feet above sea level to more than 350 feet below sea level. 
As the surface is known to reach an altitude of at least 700 feet in 
places, and is especially high on the west side of Franklin and Jeffer- 
son counties, the depth of the coal probably locally exceeds UMM) fivt. 
The deepest mine in the district, that at Mount Vernon. Jefferson 
County, extends 850 feet below the surface. 

*Ca<ly. O. IT, Geology of th«* West Frankfort quadrangle: 111 Stat*- 0#>nl Survey 
Bull. 16. p. 2t'>2. I HI". 
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There is no reason for doubting that coal No. 6 is widesp 
north of its outcrop. Exploration has barely reached the east 
of Jefferson County, but such drilling as has been done in that 
of the district has encountered the coal. 

The average thickness of coal No. 6 in the Herrin quadrang 
estimated by Shaw and Savage is 9 feet 5 inches in 130 drill h 
In the West Frankfort quadrangle the average of 150 measureni 
of the coal is about 9 feet. Within these areas the coal varies in tl 
ness from rarely less than 4 feet to 14 feet. The average for th< 
tire district, by planimeter measurement is 6.521 feet. 

The distribution of thickness over the entire district is show 
Plate IV. A. line is drawn separating the coal commonly more 
8 feet thick from that commonly less than 8 feet thick. Other '. 
separate coal more than 10 feet from that le3s than 10, and that i 
than 5 feet from that less than 5 feet. The lines are not drawn 
precision and do not absolutely separate the occurrences of thi 
thick coal, but they are approximately correct. In addition to 
lines showing the thickness of the coal, wherever there have 
measurements made of the coal that are not of a confidential na 
these measurements are also shown. Several measurements in a 
gle mine may be indicated. 

From a study of Plate IV described above several facts in re 
to the distribution of thicknesses are evident. The thickest co 
located in detached areas lying parallel to and near the west bordi 
the district. As the Duquoin anticline extends north and south a 
the east side of District VII in Perry County the areas of thick 
therefore, lie near the anticline in more or less elongated regiom 
tending in a direction parallel with the fold. The coal becomes 1 
ner toward the east and near the southeast corner of the district i 
area in which the thickness rarely exceeds 5 feet. 

INTERVAL BETWEEN COALS NO. 5 AND NO. 6 

Upon Plate IV also are shown in red figures the interval bet 
coals No. 5 and No. 6. By reference to the plate the reader wil 
that the interval between the two beds is commonly least where 
upper coal is thickest, and where the coal becomes thinner in 
southeast part of the district the interval between the two coaL 
comes greater. It is suggested that possibly ihe distribution of tl 
ness is casually related to variations in interval between the two c 

If, as was probable, the surface of the lower coal was origii 
approximately flat lying, the necessity of assuming the existenc 
an uneven floor upon which the upper coal accumulated seems 
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avoidable in view of the differences in interval between the two coal 
beds. Whether this difference in interval is due to erosion of the 
strata overlying coal No. 5 prior to the deposition of coal No. 6, or 
whether it is due to non-deposition is not known. The floor of such 
a basin as is believed to exist was 50 to 75 feet lower along the west 
side of the district than the surface upon which the coal accumulated 
in the east part of the area ; yet in view of the great amount of shrink- 
age to which peat is subject upon consolidation into bituminous coal, 
it is not improbable that the irregularities became entirely obscured 
before the end of the period of peat formation, and that a flat-lying 
surface underlain by peat extended over this entire area. The thick- 
est coal should, therefore, be found where originally had been the 
deepest parts of the basin, and this in general seems to be the case. 
In the series of diagrams on Plate VI is shown graphically the con- 
ditions of accumulation of coal No. 6 as outlined in the preceding 
paragraph. 

The differential shrinkage of the thick and thin coal deposited 
within and without the basin respectively have much to do appar- 
ently with the position of the "blue band" within the coal bed itself, 
and with the stratigraphy of the lower part, at least, of the McLeans- 
bo ro formation. 

PHYSICAL CHARACTERISTICS OF COAL NOT. 6 . 
GENERAL DESCRIPTION 

The following description of the coal from the Murphy sboro-Her- 
rin folio is generally applicable to the district: 

The coal is shining black, commonly handed, and on close ins|>ection apj>ears 
laminated with alternating bright and dull lines. A "blue hand," or dirt hand, 
found almost everywhere 18 to 30 inches above the floor, generally consists of 
t>one or shaly coal or of gray shale. Its thickness varies from one-half to 2^ 
inches with an average of at>out 1% inches. 

A clean persistent parting of mother coal lies 14 to 24 inches below the top 
of the )>ed and a second parting generally appears 5 to H inches down. Al>ove 
the upper parting the coal is in layers 3 to 6 inches thick, with partings of mother 
coal between them. Ix>cal lenses of mother coal, (5 inches to ."> feet in length 
and 1 to 4 inches thick, are common in the up|>er third of the l»ed. Small pyrite 
lense* and streaks of t>onc, a few inches to a foot or more in length and one- 
fourth to 1 inch in thickness are found here and there in the middle |»ortion of 
the l>ed a short distance above the "blue band." In the middle ami lower parts 
of the bed the lamination is less distinct but the l>edding is still evident. 

Figures f> and 6 are underground Hash lights of coal No. 6 show- 
ing the bed where it attains an unusual thickness of l.'l and 14 feet. 
The "blue band*' is plainly shown in the photographs about % feet 
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the Murphysboro-Herrin folio or arc drawn from measured sections 
presented in U. S. Bureau of Mines Bulletin 22, part 2. 
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Fig. 7. — Graphic sections of coal No. 6 id Franklin County. 
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Table 6. — Mines in Franklin and Williamson counties at which measured sections 

of coal No. 6 were made 



Company 



Franklin County — 

Christopher Coal Mining Co. 

Brazil Block Coal Co 

Ses8er Coal Co 

Bell & Zoller Coal Co 

United Coal Mining Co. 
Franklin Coal & Coke Co. . . 
W. P. Rend Collieries Co. . 
Hart-Williams Coal Co 



Williamson County — 

Chicago & Herrin Coal Co 

Scranton & Big Muddy Coal Mining Co. . 

Pittsburg & Big Muddy Coal Co 

Consolidated Coal Co 

Sunnyside Coal Co 

Brinkley Miles Co. (stripping at Spiller- 

town) 

Brinkley Miles Co. (stripping at Marion) 

Hafer Washed Coal Co 

Big Muddy Coal & Iron Co 

Chicago & Carterville Coal Co. 

Carterville & Herrin Coal Co 

Johnston City Coal Co 

Peabody Coal Co 



Mine 


! Number of 
sections 


1 (Old North) 


2 


11 


1 


Sesser 


2 


1 (Leiter) 


5 


1 (East) 


3 


1 (Mitchell or North) 


4 


1 


3 


Hart-Williams 


3 


N.R. 


1 


1 


1 


2 


1 


Lake Creek 


1 


1 


1 




1 




1 


3 


4 


8 


5 


"A" 


2 


Jeffrey 


2 


1 (West) 


4 


3 


4 



CHRISTOPHER COAL MINING CO., MINE NO. 1 (OLD NORTH), CHRISTOPHER 

Section 1 Thickness 

Ft. in. 

Top coal 2 6 

Middle coal 5 3 

" Blue band' ' 3 

Bottom coal 2 1 



10 
Section 2 — 1st south right off 5th west south 

Top coal (reported) 4 

Middle coal — 

Coal 4 

Shale 

Coal 

' ' Blue band, ' ' shale 

Bottom coal 2 



8 



V* 



% 



11 



414 
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BRAZIL BLOCK COAL CO., MINK NO. 11, WEST rRANKPORT 

3d off 1st north entry off east 

Thickness 

Ft. in. 

Top coal, soft, contains sulphur balls 1 10 

Middle coal, contains sulphur balls 5 8 

"Blue band" % 

Bottom coal, contains sulphur balls 2 2 



9 8Va 

SESSER COAL CO., 8E88ER 

Section 1 — 1st east, north, cast entry 

(See figure 7, No. 1) Thickness 

Ft. in. 

Top coal (concealed) 

Middle coal, hard, bright 5 6 

1 ' Blue 1>and, ' ' grayish-brown shale 1 Va 

Bottom coal, similar to middle bed, harder and dirtier 2 5 



8 Yj 

Section S — Entry near room SS, 3d east t north f cast entry 
Top coal 1 7 

The middle bed of wet ion 1 shows a few dirt streaks and a number of mother- 
coal bands, some one-half inch thick. Bands of glance coal up to 2 inches thick 
are scattered through the bench. Mother coal is found in irregular lenses. There 
is some sulphur in bands and in vertical streaks. The coal in section 2 is about 
50 per cent glance coal and contains considerable mother coal. The bench is inter- 
laced by a mixture of sulphur and calcite. The coal is very hard and brittle, ring- 
ing under the hammer. 

BELL * ZOLLER COAL CO., MINE NO. 1 (LEITER), ZEIGLER 

Section 1 — Room 4 off 3d left off 6th west entry 

Thickness 
Ft. in. 

Top coal, clean and bright 2 

Middle coal, clean and bright 6 

"Blue band/' dirt, bony 2Vj 

Bottom coal, clean and bright 2 lOVa 



11 1 

Section S — Face, 1st left off Sth vent entry south 

Top coal, clean and bright 1 10 

Middle coal, clean and bright 5 7 

'•Blue band," dirt, bony 1U 

Bottom coal, bright 2 1 

9 7»4 
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Section S — Boom IB C south, 8th west, 1st left entry 

Top coal (reported) 5 

Middle coal; similar to other sections; contains sulphur balls of 

irregular occurrence 7 

' ' Blue band, ' ' almost clay, bluish gray to brown 1% 

Bottom coal, contains sulphur balls 3 10 

~15 Tlfc 

Section 4 — Boom 1 off 1st right off 1st east north 

Top coal (reported) 4 

Middle coal 5 7 

' ' Blue band, ' ' blackish shale 1 

Bottom coal 4 



13 8 

Section 5 — Face, td right entry off 4th east 

(See figure 7, No. 2) Thickness 

Ft. in. 

Top coal (reported) 2 6 

Middle coal 5 

4 'Blue band," very carbonaceous shale, nearly a bony coal; 

stringers of glance are scattered through the band 2 

Bottom coal, clean and bright; mother-coal bands are scattered 

through bed 2 9 



10 5 

The middle bench of coal No. 6 in section 4 is a hard, bright coal. Large 
lenses of glance coal up to 2 inches thick are scattered through a matrix of dull 
coal. Lenses and bands are generally one-fourth inch thick; the amount of glance 
coal is about 30 per cent. The coal is blocky and very brittle. Bands of mother 
coal are scattered through the bed. Some of the lenses are one-half inch thick, 
but most are one-fourth to a knife edge in thickness. Some calcite is scattered 
through the bench. 

The middle bench in section 5 is generally similar to that of the previous 
section, except that it contains more mother coal in lenses usually 1 inch thick. 
Glance coal is in smaller amount and in smaller masses; bands vary up to one- 
half inch in thickness. Lenses of bone coal are also found. 

UNITED COAL MINING CO., MINE NO. 1 (EAST), NEAR CHRISTOPHER 

Section 1 — Face, 6th southeast entry 

Thickness 

Middle coal — Ft. in. 

Coal, clean, bright 5 7 

Clay band 1 

Coal * 3 

''Blue band," "slate" 4 

Bottom coal 1 9 

8 
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8ection B — Face, 6th northwest entry 

Middle coal, clean, bright 2 

"Blue band," dirt, bony 2% 

Bottom coal, clean, bright 1 11 

7 3% 

Section S — Room 10, off 4th right 
(See figure 7, No. 3) 

Middle coal, laminated with many dirt bands and some sulphur; 

coal bright with glance streaks 5 

4 ' Blue band, ' ' gray shale % 

Bottom coal, harder, cleaner, brittle 2 4% 

7 5 

FRANKLIN COAL A COKE CO., MINE NO. 1 (MITCHELL OR NOKTH), ROTALTON 

8eetion 1 — Face, room 8 on 1st south off id west, south entry 

(See figure 7, No. 4) 

Thickness 

Ft. ta. 

Top coal 3 6 

Middle coal — 

Coal, clean, bright 3% 

Mother coal % 

Coal, clean, bright 3% 

Bone % 

Coal, dirty % 

Bone % 

Coal, fairly clean 11% 

Pyrite % 

Coal, dirt streaked 10% 

Mother coal % 

Coal, clean, bright 10% 

Mother coal % 

Coal, fairly clean and bright 11% 

Bone and gray shale 1% 

Coal, clean, bright 3% 

1 * Blue band. ' ' gray shale 2 

Bottom coal, hard, Ikhiv 1 10% 

10 3% 

Section 2 — Face, room on id south off main east entry 

Top coal ( not measured ) 

Middle coal — 

Coal, clean, bright 4% 

Bone % 

Coal, clean, bright 3% 
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Bone % 

Coal, fairly clean 3 3}fe 

Mother coal % 

Coal, f airly clean, banded, dull 10% 

' ' Blue band, ' ' gray shale 1% 

Bottom coal — 

Coal, dull % 

Coal, very clean, bright 1 8% 



Total thickness exclusive of top coal 6 9% 

Section S — Boom 9 off back air shaft 

Top coal (not measured) 

Middle coal — 

Coal, fairly clean 6 

Bone % 

Coal, fairly clean 1 4^a 

Mother coal % 

Coal, clean, bright 1 10 

Coal, bony, dull, hard $ 

Bone and shale 1 

Coal, clean, soft 4% 

' ' Blue band, ' ' bone and shale 2 

Bottom coal, clean, bright 1 10% 



6 11 

Section 4 — Boom 4 in main air entry 

Top coal (reported) 2 6 

Middle coal, bright, hard 5 4 

' ' Blue band, ' ' brownish-gray shale 2 

Bottom coal, contains number of black jack and sulphur bands.. 1 11 



9 11 

The middle benflh of section 4 contains glance coal in bands up to one-half 
inch in thickness and amounting to 25 per cent of the bed. The impurities in 
the bed are a little black clay and a few sulphur bands. Calcite is found along 
the glance coal in small amounts. 

W. P. REND COLLIERIES CO., MINE NO. 1, NEAR REND 

Section 1 — Face, 1st northwest entry 

Thickness 
Ft. in. 

Top coal (not measured) 

Middle coal — 

Coal 3 9 

Clay band, blue % 

Coal 3 

Clay band, blue 1 
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Coal 3 

Sulphur band 1 

Coal 4 

1 1 Blue band, " clay 1 

Bottom coal — 

Coal 3 

Dirt, blue % 

Coal 1 4 

Total, exclusive of top coal 6 6% 

Section 2 — Face, 5th southwest entry 

Top coal (not measured) 

Middle coal 6 

"Blue band/' blue dirt 1 

Bottom coal 1 6Va 

Total, exclusive of top coal 7 TVs 

Section 3 — Face, main tast air course, one-half mile from shaft 

(See figure 7, No. 5) 

Thickness 
Ft. in. 

Top coal 1 6 

Middle coal — 

Coal, very hard, bright; large amount of glance coal and 

calcite ("6-inch bench") 7 

Coal 6 1 

" Blue band," grayish-brown shale, little carbon scattered 

through it 1 

Bottom coal, very hard, dirtier than other benches 1 9 

10 

The lower part of the middle coal in section 3 is dirtier and harder than the 
"6-inch bench*' and contains a considerable numt>er of dirt, sulphur, and mother* 
coal bands distributed through the bed l>oth vertically and horizontally. The coal 
is bright, but slightly duller than the l>ed at>ove. Bands of glance as thick as 
one-quarter of an inch are scattered through the t>ench. The coal becomes dirtier 
toward the "blue band.'* "Cat faces" also occur. The dirt in the bottom coal is 
in brownish bands and has a number of sulphur streaks scattered through it. 

IIART-WILLIAMK COAL CO., NEW MINE, NEAR BENTON 

Section 7 — Room fith off southwest entry 

Thickness 
Ft. in. 

Top coal 1 2 

Middle coal — 

Coal, somo small sulphur streak?* 4 10 
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Dirt band, blue V% 

Coal, clean, bright 9% 

"Blue band," sulphur % 

Bottom coal, clean bright 1 &\* 

8 7 

Section 2 — Face, main east entry 

Top coal 1 2 

Middle coal, clean, bright 5 2 

4 ' Blue band, ' ' sulphur 1 

Bottom coal 1 4 

7 9 

Section S — Room 1 off 4th northeast entry 
(See figure 7, No. 6) 

Top coal, hard and bright, calcite along cleavage, cleat strongly 

developed 1 9 

Middle coal, hard, bright, few tarry bands, pyrite balls, sulphur 
streaks, * * cat faces, ' ' few dirt bands 5 

"Blue band" 1% 

Bottom coal, bright, hard, brittle 1 4 

8 2% 

CHICAGO & HEREIN COAL CO., NEAR HERRIN 

Room 9 off southeast entry main south entry, 1,500 feet south and 900 feet 

east of shaft 

Thickness 
Ft. in. 

Top coal 1 7 

Middle coal, clean 5 1 

"Blue band" % 

Bottom coal 1 6 



8 2% 

SCRANTON & BIG MUDDY COAL CO., MINE NO. 1, NEAR MARION 

Cross cut, 200 feet west of shaft between 1st and 2d entries 

(See figure 8, No. 1) 

Thickness 
Ft. in. 

Top and middle coal, clean 6 1 

' * Blue band, ' ' hard, slate, sulphur 1 

Bottom coal 1 6 

7 8 
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PITTSBURG A BIG MUDDY COAL CO., MINE NO. 2, PITT8BUEG 

Wall of entry, 1S5 feet west and 140 feet south of shaft 

Thickness 
Ft. in. 

Top and middle coal, bands of sulphurous clay 5 11% 

4 • Blue band" 1 

Bottom coal, hands of sulphurous clay 9% 

6 10 

CONSOLIDATED COAL CO., LAKE CKEEK MINE, NEAR JOHNSTON CITY 

Main entry, 55 feet from shaft 

Thickness 
Ft. in. 

Top and middle coal — 

Coal, bony, Mi to 1 inch thick 1 

Coal 5 10 

"Blue band/' Y 4 to 1 inch thick 1 

Bottom coal 2 1 

8 1 

8UNNYHIDE COAL CO., MINE NO. 1, NEAR HEREIN 

Room 6 off 9th south entry off main west entry, west side of mine 

Thickness 
Ft. in. 

Top coal 1 8 

Middle coal, streak of l>one 3 to 4 inches thick occurs throughout 

the mine a few inches alwve * ' blue band " 4 10 

•'Blue band" Vi 

Bottom coal 2 6 

9 tt 

BRINKLEY MILES CO., STRIPPING NEAR SPILLERTOWN 

8K. 1/4 SW. 1/4 h<c. 6, T. 8., R. S R. 

Thickness 
Ft. in. 

Top coal, soft 1 6 

Middle coal 4 11 

'•Blue band," Vj to 1 inch thick 1 

Bottom coal 2 

8 6 
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BBINKLEY MILES CO., STRIPPING NEAR MARION 

Sec. 12, T. 9 £., B. 2 E. 

(See figure 8, No. 2) Thickness 

Ft. in. 

Top coal 2 

Mother coal parting 

Middle coal 5 2 

Bottom coal 2 1 



• • 



• • 



9 3 

HAFER WASHED COAL CO., MINE NO. 3, NEAR CARTERVILLE 

Section 1 — Shaft bottom 

Thickness 
Ft. in. 
Top coal, bright, not very hard, little calcite, cleat well de- 
veloped 1 9% 

Middle coal 5 2 

"Blue band" % 

Bottom coal 

6 11% 

Section 2 — Face, 3d east entry on south side 

Top coal 

Middle coal, bright, fairly clean, calcite along cleavage planes, 

sulphur balls, "cat faces," numerous black jack streaks. ..5 2 

"Blue band" IVj 

Bottom coal, harder than middle coal, bright, numerous dirt 

bands 1 10V 2 



7 1% 

Section 3 — 4th west entry on south side 

Top coal 

Middle coal, bright, hard, clean, some calcite 5 4 

"Blue band" 

Bottom coal 2 



7 4 

Section 4 — Boom 33 off 2d east entry on south side 
Top coal 1 6 

Section 5 — Boom 33 off 2d cast entry on south side 

Top coal 

Middle coal 4 7% 

"Blue band" 1 1% 

Bottom coal 2 



6 9 
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BIO MUDDY COAL A IKON CO., MINE NO. 8, NEAR CLIFFORD 

Section I — South side of mine 

(See figure 8, No. 3) 

Thickness 
Ft. in. 

Top coal, very bright, much glance but little dull coal 1 6 

Middle coal, bright, fairly hard, considerable glance coal, some 

dirt anil sulphur bands, little calcite 5 

"Blue bawl" 1 

Bottom coal, slightly dirtier and harder 2 



• • 



8 7 

Stction i — Room 72 off 4th northwest entry on north tide 

Top coal 1 3 

Middle coal, bright (similar to section 1) 5 6 

"Blue hand" % 

Bottom coal 1 10 



8 7% 

Section 3 — Boom 13 off 4th southeast entry 

Top coal 2 

Middle coal 6 5 

4 ' Blue l«ml " 1% 

Bottom coal 1 11 

10 5ft 

Section 4— Cross cut opposite room 1 off td north on west side 

Top coal, soft 1 

Middle coal 5 10 

• * Blue hand, ' ' gray shale 1 

Bottom coal 1 10 



8 8% 

CHICAGO * CARTEKVILLE COAL CO., MINE "A," NEAR HEREIN 

Section 1 — Room off 3d xouth entry off 5th east on north *idc 

(See figure 8, No. 4) 

Thickness 
Ft. in. 

Top and middle coals, blocky, bright, very little dirt, small 

amount calcite 7 

* * Blue band, ' ' gray nhalc 1 

Bottom coal, clean, brittle 1 9 

8 10 
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Section 2 — Boom S off 2d north off 4th east entry on north side 

Top coal, soft 2 1 

Middle coal 4 9 

"Blue band," 1 to 2 inches 1 

Bottom coal 1 11 

8 10 

CABTERVILLE A HEREIN COAL CO., JEFFREY MINE, NEAR HEREIN 

Section 1 — Boom S off 4th east 

Thickness 

Ft. in. 

Coal 1 

Clay band, blue Vi 

Coal 5 

Clay band, white 1 

Coal 4 2 

Clay band, blue 1 

Coal 10 

Clay band, blue V% 

Coal 7 

Clay band, white 1 

Coal 2 

9 4 

Section 2 — Boom 5 off 1st west 
(See figure 8, No. 5) 

Top coal, soft 2 

Middle coal 5 9 

"Blue band" % 

Bottom coal 2 

9 9% 

JOHNSTON CITY COAL CO., MINK NO. 1 (WEST), NEAR JOHNSTON CITY 

Section 1 — Boom 2 off 10th south entry off southeast entry 

Thickness 
Ft. in. 

Top coal (not measured) 

Middle coal 3 4% 

"Blue band 1 ' % 

Bottom coal 3 

6 5 
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Section t — Face, Sd northwest entry 



• • 



Top coal (not measured) 

Middle coal — 

Coal 4 % 

flay 1 

Coal 8 

••Blue hand," clay 1 

Bottom coal 1 7 

6 5% 

Section S — Fare, 10th south entry off main went entry 

(See figure Ti, No. 6) 

M'ddle coal 5 

••Blue band," clay % 

!iottotn coal 2 2 

7 2% 

Section I 

Top coal 1 2 

Middle coal, clean, brighter than usual 5 8 

• • Blue band ' ' 1 

Bottom coal, hard, clean 1 8 

8 7 

PKABODY COAL CO., MINK NO. 3. NEAR MARION 

Section 1 — Room /J, 5th south off 1st west entry on north side 

Thick nc^a 
Ft. in. 

Top coal 1 7 

Middle coal 5 2 

••Blue hand' ' Ti 

Bottom coal 2 



8 9% 

Section S — Face, southwest entry 

Top coal ( not measured ) 

Middle coal — 

Coal, clean, bright :i 9 

Clay band ^ 

Coal 1 4 

• * Blue 1*n<I. ' ' clay 1 

Bottom coal 2 1 

Total, exclusive of top coal 7 3^j 
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its position in the lower part of the bed, and it possesses widespread 
similarity in thickness and lithologic character. 

At the risk of repeating some of the data included in the sections 
of the coal given on preceding pages, table 7 is introduced to show the 
various positions and thicknesses of the "blue band" in many of the 
mines and in some of the drill holes of the area. Where it is available, 
data in regard to the thickness of the upper bench of coal is shown 
in the tabulation. 

Table 7. — Thicknesses of the lower, middle, and upper benches, and of the "blue 
band" of coal So. 6, as measured in mines and on diamond-drill cores 



Mine or location of drill hole 



Lower 
bench 



"Blue 
band" 



»r Coal Co 

Do 

Do I 

Christopher Coal Mining Co., No. 1. 

Do 

Benton Coal Co i 

Brazil Block Coal Co., No. 11 

Hart-Williama C. Co 

I>o 

Do 

Do 

Bell k Zoller C. Co 

Do 

Do 

Do 

Do 

I>o 

IX> 

\V. P. Rend Coll. Co., No. 1 

Do 

Do 

Do 

Franklin C. k C. Co.. No. 1 

Do 

Do 

Do 

United Coal Mining Co., No. 1 

Do 

Do 

Do 

Chicago k Herri n C. Co 

Scranton k Big Muddy C. M. Co 



Inehe* 

23 

29 
oo 

25 

24 

21 

26 

19J.1. 

20% 

16 ; 

16 

34i(." 

34% 

or: 

-> I 

48 

52% • 
33 

46 ; 

19%' 

18% 

°1 ' 

I 
22 

22% 

21 %'■ 

22% 
23 , 
21 
21 - 

IS 
IS ; 



Middle 
Middle and 
bench upper 

bench 




Inrhr* I 

1% 
1% 
2 
3 

% 
1% 

1 Mi 

Mi 

1Mb 

1 


2 4 

1% 
1 

% 

o 

1 ' 

1 ■ 

1 

o 

IVj 

o 
o 

2 Mi 

4 

2% 
% 

1 



Irishes 


1 Inchra 

1 


Jnrhr* 


82 


• • • • 


• • • • 


66 


• • • • 


• • • • 


36% 


• • • • 


•»•* T^| 


63 


• • • • 


30 


63% 


• • • • 


48 


94 


• • • • 1 


24 


68 


1 

• • • • 


22 



63 
68 
60 
62 
72 



72 



67 
67 

33 * 
60 
84 j 

57% ' 
72 

SO I 
48% 
57 «* 

59 

58% 

64 ■ 
58 

71 
62 
6n 
61 



14 
21 
14 

• • t 

24 
00 



18 



42 



30 

8 



19 



73 . 



Inche* 
106% + 

96% 

83 
121 
136% 

M0% 
116% 

83 + 
103 

98% 

: 93 

1 108% 

;133 

115% 
116* 

1 "*H 

, 95 
131% 
78% 

91% 
120 

72 
123% 

«1% 
M3 
119 
99% 

96 . 

*7% 

89 

9V\, 

92 
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Table 7. — Thicknesses of the lower, middle, and upper benches, and of the "Mat 

band" of coal No. 6, as measured in mine* and on diamond -drill cores — 

Continued 



Pittsburg k Big Muddy C. Co. . . . 
Consolidated C. Co., Lake Creek. . 



Cartervitle & Herrin C. Co., Jeffrey 
Johnston City C. Co 



Peabody Coal Co. No. : 



Chicago 4 Carterviile C. Co., "A" 



Big Muddy Coal 4 Iron Co., No. 



Hafer Washer 1 Coal Co.. No. 



Do 

Do 

T. 6 S.. R. 3 E. 
See. 6 (NW. y 4 NR. V t ).. 
See. 12 (SK. V 4 SB. V,)... 
Sec. 18 (SK. 14 SK. «).. 



1 




71% 




1 




71 




tt 


58 




20 


1 


59 




18 




62 




24 


V, 


69 




24 


l 


40 H 

57 V, 






V, 


60 




t 


l 
1 
1 


61 Mr 
58 




26 


V, 


58% 






IV, 


62 






% 


58 Vj 






% 


62 




19 


1 


58 






1 

1 
1 


5T 


75 
84 


25 


1 
1 


60 
63 % 




18 


% 


66 




15 


IV, 


77 




24 


IV, 


67 






V, 


70 




12 


V, 


66 




14 


V, 


62 V, 






V, 


62% 






1'/* 


63 Vi 




18 


% 


62 




21% 


1% 


62 






% 


fi4 






1% 


58 V, 


66 




VA 




64 




IV, 




61 
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Table 7. — Thicknesses of the lower, middle, and upper benches, and of the * * blue 
band 9 ' of coal No. 6, as measured in mines and on diamond-drill cores — 

Concluded 



Mint or location of drill bole 



T. 6 8*i A. 2 E. 

See. 2 (8E. cor) 

Sec. 12 

Sec. 15 (SE. M 8E. %)•• 
8ec. 23 (SE. % SE. %). 
8ec. 27 (NW. % NW. %) 

T. o B. v a. 1 E. 
8ec. 24 (NE. % SW. %). 

T.8S..B.2E. 
8ec. 19 (NE. % SE. V 4 ) . 
Sec. 30 (8E. % SW. %) . 
Sec. 33 (SW. % NW. %) 

T.8&.B.3E. 
Sec. 21 (NE. M NE. V4) 

T.78.B.SE. 
8ec. 13 (SW. % SE. V4). 

T. 7 8., E. 2 E. 
Sec. 4 (SW. % NW. Vi ) . . 
8ec. 4 (NE. M NW. %)• 
8ec. 4 (SE. % NW. %).. 



8ec 5 (NW. % 8E. %) 



8ec 8 (NW. eor.) 

8ec 8 (SW. cor.) 

See. 10 (SE. % SW. ^4) 

T. 7 a, B. 3 E. 

8ec 8 



Lower 
bencb 

Inches 

6 
10 

5 
27 

22% 

18 
19 
17% 

11 

8% 

34 
18 
24 



Sec. 5 (NE. % NE. %) 22 



"Bine 
band" 



Inches Inches 

2 

% 
1% 
1 
t 

% 

1 

18 

7% 

2 





Middle 




Middle 


and 


Upper 


bencb 


upper 
beneb 


beneb 



Total 




• • ■ 



Inches 

74 
83 
77 
77 
75 

81 

84 
63 
92 

73 

(a) 

(a) 

(<0 
(a) 
(a) 
(a) 
(a) 
(a) 
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•Confidential. 

THICKNESS Or LOWER BENCH OF COAL NO. 6 

The commonly greater thickness of the lower bench of coal Xo. 6 
in the area of thicker coal on the west side of the district, if it is of 
general occurrence, is due probably to the more rapid accumulation 
of coal in the basin already described as compared with areas outside 
of the basin. Observations are too restricted and the results of drill- 
ing, especially if a core is not available, are too uncertain in regard to 
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this minor detail to justify reliable generalizations for the entire dis- 
trict. 

IIUIKGULARITIEM IN CONTINUITY Or COAL NO. 6 

Introductory statement. — The irregularities in the continuity of 
the bed due to deposition, erosion, or movement are not uncommon, 
but are not sufficiently large in many of the mines to hinder mining 
to a great extent. The most common irregularities are "rolls" found 
both in the roof and floor. "Slips" are possibly nearly t 



Fiu. 10. — Diagrammatic illustration of a roll bearing X. 55° E., room 3, third 
t off north entrv, mine No. 3, Hafer Washed Coal Co. 



i roll bearing N. 50° E., second east 
No. 1, W. P. Rend Collieries Co. 

as the rolls. In many of the mines arc small folds or flexures; in some 
mines the bed has been displaced by faulting, a subject to be discussed 
under "Regional structure." 

Rolls. — The rolls found in the roof of coal No. 6 are the result of 
the deposition of shale similar to that composing the roof in relatively 
small depressions in the surface of the coal. In places the depressions 
extend through the top bench so that the shale hi the roll rests upon 
the middle bench. Such a deep roll is illustrated by the accompany- 



ing sketch {fig. 10) made in mine No. 3, by Hafer Washed Coal Co., 
by figure 11 drawn in mine No. 1, W. P. Rend Collieries Co., by fig- 
ures 12, a and 6, drawn in the Jeffrey mine, Cartervillc & Herrin 
Coal Co. 

Rolls may lie within the coal bed. In such cases the deposition 
of shale apparently began in depressions in the surface of the peat 



Fio. 12. — Diagram malic illustrations of rolls in Jeffrey mine, Cartorville t 
Herri n Coal Co. 

a. Roll reuniting from pressure exerted from alxive. 

b. Hull due original deposition. 

before peat accumulation had generally rt'iiawd and later the shale 
became covered with peat cither washed in from the sides or deposited 
from vegetable growth in place. A sketch (*ig. 13) was made in the 
mine of the Johnston City Conl Co.. and illustrates the conditions just 
described. A gray shale lens up to 2 feet in thickness lies about throe- 
quarters of the way to the top of the bed. The lens has a length of 
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Slip*. — "Slips" are commonly amorlatnfi with rolls. Several of 
the figures already discussed and also fiuures 36 and 17, sketched from 
observations in the Hart- Williams and the Sesser mines respect ively, 
show slips and rolls. Even where the coal bed is not broken, the clay 
of the roll is very commonly broken and crossed by many slickenuidcd 



o I a I 4 a 
Pw. 15. — Diagrammatic illustration of a roll in the- floor of coal Xo. 6 ii 



Flo. 16.— Diagrammatic illustration of a roll ami f1i| 
wiry, bait way between tctoml nn.l third loft, Hurt Willin 
bearing of the roll in X. 35° \V., that of the nliii X. TO* \V. 
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surfaces, so that it is very likely to fall ; hence much timbering is re- 
quired, if it is supported. Where the slips occur, the coal has com- 
monly been slightly displaced along the fault plane. The amount of 
displacement is in many places, however, so slight as to be inappre- 



Fio. IT. — Diagrammatic illustration of a roll and alip bearing N. 10° E., tint 
east entry 1,000 feet northeast of shaft, Sesser mine. 

ciable, and in other places no displacement seems to have taken place, 
at least vertically. The plane of fracture may or may not extend up 
into the roof and may even affeet only part of the coal bed. 

The small faults or slips associated with the rolls, and not uncom- 
monly found at other places in the mines, are thought to be due to 
differential strains that arise from the unequal shrinkage of the coal 
and shale. 

If it is true, as is thought, that peat shrinks to one-fifth or one- 
sixth of its original volume in becoming bituminous coal, strains are 
inevitable between those parts of the bed composed entirely of peat 
and those parts in which are interbedded several feet of relatively 
non-shrinking shale. This appears even more true where the clay 
lens is relatively narrow and thick and hence differences in shrinkage 
great within a short distance. To illustrate: If a bed of peat 50 feet 
in thickness contains a mass of clay in a narrow depression 5 feet in 
depth and 15 feet in width, it is apparent that the upper 5 feet of 
peat adjacent to the lens of clay will shrink to about 1 foot of coal, 
while the clay will continue to be 5 feet in thickness. Finally the peat 
where pure will be represented by 10 feet of coal, but where inter- 
bedded with shale by 14 feet of coal and clay. Thus the effect will 
be that of increasing the thickness of the bed i feet very locally. If 
the mass of clay were essentially rectangular in vertical section, one 
would expect slips or faults around the borders. The rolls, however. 
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must commonly lenticular vary from paj>er thinness near the edge* to 
maximum thickness usually at a distance from the edge, but not neces- 
sarily in a central position. There arises, therefore, an exceedingly 
complex and constantly changing series of strains increasing aa the 
thickness of the shale increases and possibly culminating where the 
■hale in the roll is thickest. The position of no strain being below 
the center of the thickest part of shale, and the position of maximum 
either aide of the center, since the greatest differences in the 
it of shrinkage of the coal ami shale is found at these places, the 
position of fracture should most commonly l>e found at the lowest 
part of the roll. Several of the figures showing rolls indicate a slip 
located centrally below the roll. The character of the slips and their 
positions relative to the rolls is apparently a matter controlled by the 
shape of the roll. Since the strains do not involve the position of the 
coal bed as a whole the fractures are rarely accompanied by offset. 

Fold* and fault*. — In several of the mines in the southern part 
of the district are found local variations in the altitude of the coal 
which have Ih*cii interpreted as low folds. In some of the mines such 
variations in the level of the coal are possibly original. In other 
places the folds are probably part of structural features of the dis- 
trict that have been developed by the movements aeeompanying the 
general depression of the Illinois e«»al basin to the north (set* "Re- 
gional structure"). 

Faults are likewise not uncommon, especially in Williamson 
County. This structure represents actual displacements of the coal 
bed. not the miners* ** fault** or the b»cal slips associated with rolls. 
Faults art* more commonly regional areas o«* l»e)ts. Folds may run 
into faults or be associated with faults, especially where they an* part 
of regional movements. 

In this district fohls have been observed in the following mines: 
No. 1 (loiter). Bell & Zoller Coal Co.. 
Jeffrey mine, Carterville & Ilerrin Coal Co.. 
No. 1 (West). Johnstone City Coal Co.. 
Oak Ridge. Southern Illinois Coal & Coke Co. 

In the Jeffrey mine and West mine the folds ate associated with 
faults. Other mines in which faults an* known an*: 
No. 2 (South). Franklin Coal & Coke Co.. 
No. 1. Chicago & Hi* Muddy Coal & Coke Co.. 
"B." Chicago & Carterville Coal Co.. 
Oak Ridife. Southern Illinois Coal Co.. 
No. 2. W. I\ Rend Coal & Coke Co.. 

Mine No. .% Hafer Washed Coal Co. 
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The details of some of the folds and faults as observed by mem- 
bers of the Coal Mining Investigations and of the State Geological 
Survey are presented in figures 18 and 19. In mine No. 3 of the Hafer 
Washed Coal Co. (fig. 18) is a drop of about 3 feet along a north-south 
fault line where considerable water enters the mine along this break. 

The fault in mine No. 1 (West), Johnston City Coal Co., has a 
downthrow of about 28 feet to the west (fig. 19). It crosses the main 
west entry about 2,200 feet from the shaft and bears in a direction 
N.30°W. The coal bed rises from the east as the fault is approached 



Fig. IH.— niiiKi-tiiiimntie illustration of a fault hearing N-S, room 30, third 
enst entry off south, north rili, mine No. '.I, Htifer Washed Coal Co. 

until it is 77 feet higher than the floor at the bottom of the shaft. In 
the faulted zone, which has a width of about 40 feet, the coal shows 
the effect of drag and is much folded. Three or four faults cut the 
coal, but only at the most westerly one is the bed entirely moved away 
from (he face. The faults in general seem to dip slightly toward the 
cast. The relationships suggest more or less thrusting in a northeast- 
southwest direction, though the phenomena may be due to more or 
less horizontal movement parallel to the strike of the fault. 

In the Jeffrey mine of the Cartcrville and Herrin Coal Co. (SW-Vi 
sec. 22, T. 8 S., H. 2 E.), the dip is so great in places and so irregu- 
lar lhiit coal cannot be hauled out of the rooms. Entries are driven ! 
along the strike and the rooms made up the dip. The coal is then 
hauled around the hills. In the northeast and southeast parts of the j 
mine are numerous local sags and elevations. In some of the sags the ; 
top coal is cut out by a roll (fig. 12). On the elevations (fig. 20) the 
limestone ordinarily underlying the fire clay lies directly under the 
coal cutting out the fire clay. The local dips in the mine are as much 
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as 15* to 18*, no that the bod has a hummocky surface (see profile, fig- 
ure 21). 

A sharp fold in the strata is found nearly surrounding the shaft 
in the Oak Ridge mine locnled in the S\V. y 4 SW. */ A sec. 23, T. 8 S., 
R. 2 E. The accompanying map and profile from Illinois State Geol- 



Fm. 19.— Diagrammatic illustrations of the fault '2,200 feet went of the shaft, 
mine No. 1 (Wert), Johnston City Coal Co. The bearing in X. .10° W.j an<l the 
total displacement, 28 feet. 

o. North tide of entry. 

b. Booth aide of entry. 

ogical Survey Bulletin No. 16 shows the nature and hearing of the 
fold. So far as could be observed the coal seemed to Ik- folded rather 
than faulted, though the change in altitude of the hed is very rapid 
along the east and west main entries. 

Three faults (fig. 22) are found in mine No. 1 of the Chicago & 
Bis; Muddy Coal and Coke Co. (NK. y 4 N\V. 14 sec. 2, T. 9 S.. K. 2 K.). 
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The coal is displaced along lines bearing slightly oast of north. 
One fault passes about 700 feet west of the hoisting shaft, along which 
the coal is dropped a maximum of 22 feet to the west. The throw de- 
creases toward the north, and the indications at the time observations 
were made pointed to the disappearance of the fault in that direction. 
On the east side of the shaft arc two faults lying on opposite sides of 
a block whieh hits been faulted up. There is a difference of 47 feet 
in the elevation of the bed along the fault plane near the shaft, and 
about 75 feet difference along the easternmost fault plane. Kant from 
the fault block the coal rises at a l'/o-pcr cent grade. These faults 
continue across the mine, but to what extent beyond is not known. 
They trend toward the Oak Ridge mine, and the folds in that mine 
may be the continuation of the faults in the Chicago & Big Muddy 
mine. There arc, however, no intermediate data to corroborate this 
supposition. 

Shaw and Savage in the Murphysboro-Herrin folio have sketched 
a small fault found in mine "B" of the Chicago and Carterville Coal 
Co. Their illustration is reproduced in figure 23. 



"B," Chicago & Car- 



The mines having the most conspicuous faults are located near 
the Williamson-Frnnklin county line in Ranges 1 and 2 K. (see struc- 
ture map, Plate V). In the Possum Ridge mine, X\V. '/i N^'.'/i 
sec. 33. T. 7 S-, R. 2 K.. two faults have been olwcrvcd (fig. 24) and 
there is possibly another. On the northeast Hide of the mine the bed 
is faulted up 18 feet along a line which is possibly continuous with 
the fault in the West mine, .Johnston City Coal Co. On the south side 
of the mine the coal is faulted down 37 feet along a line whieh bears 
slightly north of west and is possibly continuous with faults found in 
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the north side of the W. P. Rend mine No. 2, sec. 1, T. 8 S., R. 1 E. ; 
the north side of the Pond Creek Coal Co. mine, NW. *4 s^ - «>, T. 8 S., 
R. 2 E. ; and again in the mine at Pierce, SW. % sec. 33, T. 7 S., R. 1 E. 
It is probable that two faults cross sec. 5, T. 8 S., R. 2 E., since 
south of the first one already described drilling has shown the coal to 
be 94 feet higher than the downthrow south of the first fault. 
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Fig. 24. — Diagrammatic illustration of a fault in Possum Ridge mine, Taylor 
Mining Co. 



Ill the W. P. Rend mine No. 2, sec. 1, T. 8 S., R. 1 E., the coal is 
faulted down to the north about 55 feet. Whether another fault is 
present farther north which elevates the coal again, as in sec. 5, T. 8 S., 
R. 2 E., is not known, but its presence may be suspected. These 
two fault lines are apparently about 1,000 feet apart. The coal bed in 
the Pond Creek Coal Co. mine (sec. 5) and in the W. P. Rend mine 
No. 2 (sec. 1) slopes from the shafts northward toward the suspected 
or known fault lines. A photograph of a fault in the Orient mine is 
shown in figure 25. 

The regional significance of these faulted areas will be considered 
under the following heading. 
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Flu. 25.— Fault in Orient mine, Chicago Wilmington ft Franklin Coal Co. 
(photo by J. R. Fleming). 

REGIONAL STRUCTURE OK COAL NO. 6 



The significance of structure and the method of preparation of a 
structure contour map have Wen deseril>ed in preceding bulletins* of 
the series to which the reader is invited to turn if necessary. It is 
sufficient to state here that by struct ure is meant the "lay" of the 
rock layers; that is, whether they are Hat lying, inclined, folded, or 
broken by faults. The structure contour map is constructed as an 
engineer's contour map from ulMcrvations made nt accurately located 
points iuch as drill holes, mines, or outcrops where the elevation of the 
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coal bed, or whatever stratum is to be mapped, is more or less care- 
fully determined. In these investigations the elevation of the surface 
of coal No. 6 is the basis of the structure map (Plate V). Upon the 
map those holes whose surface elevations and locations have been de- 
termined by members of the State Geological Survey or other respon- 
sible persons are indicated by a dot. Other holes of which only esti- 
mates of the elevation are made are indicated by a circle. Experience 
has shown that estimates may be in error as much as 50 feet. 

The large features of structure of coal No. 6 are thought to be 
those of the Pennsylvanian rocks as a whole. The beds above and 
below the coal are essentially parallel so that the lay of the coal bed is 
approximately the same as the lay of the overlying and underlying 
strata. This is probably especially true of the coal and limestone 
beds found in "Coal Measures' ' as they commonly represent hori- 
zontal deposition so that general parallelism of successive beds is to 
be expected. Sandstones and shale apparently in many places occur 
as the filling of channels, hence are apt to depart from horizontally, 
and the upper surface is more likely to be a plane than the lower. 

It has been frequently found in the study of the regional structure 
of the Illinois coal beds, that not only are the coals about parallel, but 
also that the structures of the "Coal Measures" strata are continuous 
into the underlying formations. It is therefore possible to predict the 
presence of anticlines, domes, and terraces in the strata below the 
' ' Coal Measures, ' ' if their occurrence is evident in the structure map 
of the coal above. This relationship has made possible the location of 
several of the important oil fields of the State and has been of great 
service in directing drilling. 

RELATION TO GENERAL ILLINOIS STRUCTURE 

The "Coal Measures" of Illinois occupy a spoon-shaped basin, its 
deepest part being in Hamilton, Wayne, and White counties. The 
long axis of the "spoon" passes near Olney in Richland County and 
Lovington in Moultrie County. The district under consideration lies 
on the southern border of the "spoon" but west of its axis, and the 
general dip is north and northeast toward the main axis of the basin. 
The dip is not regular but varies in direction and degree. 

DUQUOIN ANTICLINE 

The main modification of the structure of the coal basin in south- 
western Illinois is the Duquoin anticline named from the town in 
Perry County near which the fold is well developed. Properly speak- 
ing this structure is a monocline. It lies along the east side of Perry 
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County in District VII, probably crosses the west end of Jefferson 
County in District VI, and finally plays out north of Sandoval, Ma- 
rion County, again in District VII. The axis of the fold extends 
N. 10° E. District VI, except possibly for a small area in Jefferson 
County, lies east of the Duquoin anticline. 

MINOR FOLDS 

The general northeastward dip of the rock of the district is in- 
terrupted here and there by terraces, basins and anticlines of rela- 
tively small dimensions. Inspection of the contour map (Plate V) 
will reveal localities where the direction and amount of the dip de- 
parts from the normal. A crowding of the contour lines indicates a 
steeper dip at that place, and an unusually wide spacing is indicative 
of a gentler dip. Where the contour lines bend rather definitely to 
the northeast forming a protrusion down the dip anticlinal structure 
prevails, and where the contour lines bend in the opposite direction 
forming an indentation up the dip the structure is synclinal. Sim- 
ilarly where an area is surrounded by a contour line (see vicinity of 
Sesser) synclinal or anticlinal structure may exist according to the 
following law. If the other surrounding contour line is the same as 
the adjacent continuous contour line down the dip (northeast) the 
area is synclinal ; of the outer surrounding contour line is of the same 
elevation as the adjacent continuous contour line up the dip (south- 
west) the area is anticlinal. 

Irregularities such as those mentioned aliovc are not uncommon 
in the district. Crowding of the contours such as was referred to 
above is apparent in the north part of Williamson ( 'ounty in T. 8 S., 
R. 2 E., as well as elsewhere. Projections down the dip and indenta- 
tions up the dip are conspicuous along the -250-foot contour line, but 
arc not wanting along other contour lines. Isolated areas surrounded 
by contour lines are to be noted in Franklin County in the area be- 
tween the -100 and -250-foot contour lines. 

So far as is known minor structural features of the nature de- 
scribed are not of much importance in their effect upon mining. Areas 
where the contour lines are most closely crowded have not been ex- 
plored by mining operations, and it may be found finally that the dif- 
ference in elevation of the coal noted from drill hole to drill hole is 
due to faulting rather than to folding. The other irregularities, syn- 
clines and anticlines, are commonly characterized by such gentle dips 
that their presence is of no concern to the operator. Whether mining 
conditions at the Sesser mine are affected by its location apparently 
in the basin indicated on the structure map has not been shown. The 
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differences in the elevation of the coal in the vicinity of Sesser may 
also be found to be due to faulting. 

FAULTS 

Many of the faults that have been observed in the mines of the 
area have been described. It remains in this section of the report to 
indicate the principal zones of probable faulting as determined from 
a study of the faults in the mines and the structure-contour map. 

East-west zone of faulting. — The more detailed mapping that was 
possible in the structure maps presented in the folios shows certain 
structural features with greater emphasis than is possible with a con- 
tour interval of 50 feet used in the maps accompanying this report. 
In the maps to be presented in the West Frankfort-Galatia folio espe- 
cially, a zone in which conspicuous differences in elevation occur 
within short distances can be traced across the area from the north 
part of T. 8 S., R. 2 E., to the north part of T. 9 S., R. 4 E. This 
zone if continued in the same direction into Jackson County would 
there include the faulted area described and mapped by Shaw and 
Savage in the Murphysboro-Herrin folio. Within District VI the im- 
portant faulted area along the Franklin and Williamson County line 
is included within the zone and accounts for some of the differences 
in elevation that have been discovered. That faults cutting the ' ' Coal 
Measures' ' will also be found in the east half of Williamson County 
seems not improbable, especially in the south half of T. 8 S., R. 3 E., 
the south half of T. 8 S., R. 4 E., and the north half of T. 9 S., R. 4 E. 
Studies in Saline County show that this zone of pronounced differ- 
ences in the elevation of the coal extends east toward Harrisburg. 3 
Numerous structural features that appear on a structure map similar 
to the Attila dome are found east of the Williamson County line. It 
is not improbable that some of the differences in elevation are due to 
faults. 

North-soutli zone of faults. — Extending about N. 15° W. from 
the south boundary of the district north of Marion to the Duquoin 
anticline in Jefferson County is another zone possibly 4 or 5 miles in 
width in which large differences in the elevation of the coal exist 
within short distances. In this zone are the Sesser basin, the Plum- 
field terrace with its strong limiting monocline to the east, Pond Creek 
flat, and the synclinc and fault near the mine of the Chicago & Big 
Muddy Coal & Coke Co., in the NE. y± NW. % sec. 2, T. 9 S., R. 2 E. 
It is possible that the belt is somewhat wider in places, or as a whole, 

•DeWolf, F. W., Coal investigations in the Saline-Gallatin fields, Illinois, and the ad- 
joining area; also Coal investigations in Saline and Williamson counties, Illinois: 111. State 
Geol. Survey Bull. 8, pp. 211 and 230, 1908. 
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than has been suggested and includes the Clifford and Zeigler anti- 
clines. The structure as mapped in the structure contour map seems 
to indicate monoclinal folding of different degrees of intensity along 
this zone, the downfolding being to the cast. The general dip of the 
beds to the northeast somewhat obscures this feature in the structure 
map; yet in spite of this, the structure is not difficult to follow in 
Franklin County at least. 

The known faults of the district not found in the zone extending 
east and west are found in the zone extending nearly north and south. 
That some of the areas in this belt, where large differences in the 
elevation of the coal occur in short distances, are faulted, does not 
seem improbable. Certainly high angles of dip may be expected in 
the coal beds in these areas. 

BOOP OP COAL NO. 6 

The roof of coal No. 6 in the mines of District VI is commonly 
the upper bench of coal, with variable thickness from V/ 2 and 2 feet 
to 5 feet. Above the coal is 15 to 110 feet of gray impure shale, the 
lower part of which commonly contains a great number of plant im- 
pressions. This shale does not stand up well when the coal is removed 
and for this reason the upper bench of coal is commonly left for roof. 
In a few of the mines is a draw slate becoming locally as much as 6 
inches in thickness. This commonly is found where the roof is lime- 
stone. Over a large part of the area within 25 feet of the coal is a 
limestone cap rock which in places rests upon the coal, except for the 
draw slate that lies between. Where the limestone cap rock is not 
present w r ithin 25 feet of the coal it may be entirely absent, or lie at 
a considerably greater distance above the coal, amounting in some 
places possibly to as much as 100 feet. 

Plate III shows graphically the character of the roof of coal 
No. 6 in many of the drill holes in District VI. It will be observed 
that the thicker coal is generally found where the distance to the cap 
rock is greater than 25 feet. The significance of this relationship was 
discussed in the description of the McLeansboro formation of which 
the roof of the Herrin coal is a part. 

The character of the roof in the mines visited by members of the 
Cooperative Investigations is shown in Table 8. Although this list 
includes but a small number of the mines within the district it is be- 
lieved that it presents the main variations found in the roof rock. 

Certain local variations noted by the field men in these same 
mines are described in order in the following paragraphs. 
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Table 8. — Character of the roof in several mines in Franklin and 

Williamson counties 





Limestone cap rock 


Immediate roof 


Draw slate 


Mine 


Height 
Thickness above coal 


Character Thickness 


Thickness 


Franklin County — 
Mitchell or North . . . 
Sesser 


Feet Feet 

7 to 18 

(gray shale) 
5 22 
9 0+ 

(gray shale) 
(gray shale) 

(gray shale) 

(!) 14+ 

(gray shale) 

(gray shale) 

(?) variable 


Inches 

coal about 18 
coal 48 
coal 24 to 30 
18 

coal 19 to 24 
coal aver. 20 

coal aver. 18 
coal 18 to 20 
coal 20 
coal to 24 
gray and black shale 
and limestone 


Inches 

none 
none 
none 
24+ 
below Is. only 
none 


East 


none 


Williamson County — 
"A" 


none 


No. 8 (Clifford) 
Jeffrey 


none 
to 6 


No. 3 (Hafer) 

West 


none 




to 60 



Hart-Williams Coal Co. 

The limestone cap rock in places forms the roof with only a knife edge of 
shale between the limestone and the coal. The limestone is dense, hard, and slabby, 
containing a few drusy cavities and some fossils. Above the gray shale which 
overlies the coal throughout most of the mine is a dense, black, fissile shale about 
5 to 6 feet thick. In places this sheety shale replaces the gray shale. The lower 
part of the black shale contains limestone and pyrite nodules, the surfaces of which 
are slickened as though movement had taken place adjacent to them. 

Franklin Coal $• Coke Co., mine No. 1 (North of Mitchell) 

Above the coal is a gray shale reported to be harder than is common through- 
out the district. It is dense, sandy, and contains plant impressions. A few slips 
are found in it; but these cause no trouble. The shale falls in irregular masses and 
breaks into small spalls upon weathering. 

W. P. Rend CollUrics Co., mine No. 1 

The rock above the coal is gray shale with considerable areas of black shale 
and some limestone. The limestone is in all places separated from the coal by a 
draw slate. The coal is reported to be dirtier and more impure under the black 
shale than under the gray shale and still more impure beneath the limestone. 

Sesser Coal Co. 

Xo limestone or black shale Is found above the coal. The roof is a sandy 
shale, gray, and is cut by a large number of slickensided surfaces. The shale falls 
in largo tabular masses, and coal is found in plates scattered through the shale 
near the coal bed. 
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Big Muddy Coal 4' Iron Co., mine So. 8 

In the mine at Clifford gray whale overlies the coal as usual. Ilere, however, 
it is irregularly t>cdded and very difficult to support. Small areas of black shale 
overlie the coal here and there in the mine, and where it is found the mine is 
somewhat wetter than other places in the mine. 

Cartcrvillc 4' Jfcrrin Coal Co., Jeffrey mine 

The roof is gray shale separated from the coal by 2 to 4 inches of light- 
colored draw slate, which falls without warning and is either wedged down or 
propped up in mining. No black shale or limestone overlies the coal. The gray 
shale shows little t>edding. Kolls are not uncommon as has been described in a 
preceding section. 

Hafcr Wanked Coal Co., mint So. 3 

The gray shale roof weathers with a white efflorescence. The shale is slightly 
sandy, has an irregular fracture, and falls in tabular slabs. This shale is 3 feet 
thick. Above it is what is called "hard pan/' a gray shale slightly harder than 
that below, and containing a few sulphur nodules of irregular size. This stratum 
forms the cap rock. The lower gray shale falls badly and is kept up with dif- 
ficulty near the rolls. 

Johnston City Coal 4' Coke Co., 1V<xt mine 

Three kinds of roof, gray shale, black fissile shale, and limestone, are found 
in this mine. The black shale and limestone are found for the most part on the 
east side of the mine. In a few rooms limestone rests directly upon the coal, but 
commonly it overlies black draw Mate which varies in thickness from a thin parting 
to 5 feet. The coal is reported to be thinnest lieluw the black shale roof, and the 
quality there is much inferior. Water usually accompanies the limestone roof. 
One stream on the east side comes through the limestone and black shale top at 
the rate of about 2 gallons a minute, but no fracture is apparent. The black 
shale contains many "iiiggerhcads" some as large as l'j feet in diameter. The 
exterior of these is remarkably smooth, evidently the result of movement. On 
fracturing no definite core was found, but the cracks were filled with caleite (cal- 
cium carbonate). Around the outer part al»out one-eighth of an inch talow the 
surface occurs a more or less continuous band of iron sulphide. The black shale 
is not calcareous as are the concretions, most of which are flattened parallel with 
the betiding of the shale. 

FLOOR OP COAL NO. 6 

Underlying coal No. 6 is commonly a hard, gray shale, generally 
referred to as "fire clay." The underelay varies in thickness from a 
few inches to 18 feet or more, and has an average thickness of 2 to 4 
feet. Measurements of the fire clay are not common, as most of the 
drill holes which reach coal No. 6 are not known to have penetrated 
the entire thickness of the clay. Definite measurements are obtained 
from the records of wells extending to deeper coals, and from excava- 
tions in mines where sumps have been dug. Recorded thicknesses of 
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the underclay greater than 10 feet are very unusual, and even thick- 
nesses of 5 feet and over are not common. 

Below the underclay of coal No. 6 is commonly a limestone. This 
stratum is of variable thickness but rarely is greater than 10 feet. So 
far as known, the coal never lies directly upon the limestone, but in 
places the intervening clay is less than a foot in thickness. In the 
southeast part of Williamson County many of the logs show sand- 
stone or sandy shale below the underclay. In some places the lime- 
stone may be absent, and in others may lie below the sandy beds. In 
still other holes in this part of the district, black shale is found below 
the gray shale, and this in turn may or may not be underlain by lime- 
stone. 

The character of the floor was observed with care in those mines 
visited under the cooperative agreement. A brief description of the 
conditions noted in each mine will be sufficient to show the variations 
in the nature of the floor rock from place to place in the district. 

Hart-Williams Coal Co. 

The floor is fire clay which is soft and a little sandy and varies from 18 to 
36 inches in thickness. Limestone underlies the clay. The bottom heaves badly. 

Bell $ Zoller Mining Co., mine No. 1 (Leitcr shaft) 

The floor is fire clay 2 to 4 feet thick, which does not heave and below which 
is about 6 feet of dove-colored, mottled limestone. The contact between the lime- 
stone and fire clay is not sharp, there being numerous limestone nodules scattered 
through the clay for 6 inches above the limestone. The clay does not heave. 

Franklin Coal #■ Coke Co., mine No. 1 (Mitchell or North) 

Floor similar to that found in other mines in the district and does not heave. 
The upper part of the clay contains plant impressions and slickened surfaces. The 
clay is at least 4% feet deep, but a sump sunk to this depth did not reach the 
bottom. 

TV. P. Bend Collieries Co., mine No. 1 

The floor is a light-gray clay the first few inches of which contains carbon. 
The clay is very hard and the upper foot has slickened surfaces. The floor heaves 
badly. Limestone lies about 30 inches below the coal. 

Sesser Coal Co. 
A very hard fire clay more than 10 feet in thickness underlies the coal. 

United Coal #• Mining Co., mine No. 1 (East) 

The floor is clay of variable thickness, from 18 inches to 4 feet. When wet 
the clay heaves; over most of the mine, however, the floor is dry. 
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Chicago 4' CartervUlc Coal Co., mine "A" 

The usual gray clay underlies the coal in thin mine. It has a thickness of 2 
to 5 feet. 

Biff Miuldy Coal «/• Iron Co., mine Xo. 8 

The average thickness of the umlerclay in this mine is 6 feet. It varies in 
thickness from 2% to 8 feet. The clay is dark gray, containing much carbona- 
ceous matter. It breaks into rounded fragments with slickened faces. The floor 
heaves badly. Limestone underlies the clay. 

CartervUlc 4' Herrin Coal Co., Jeffrey mine 

The limestone in parts of the mine is separated from the coal by only a paper 
edge of shale. In general the clay is thicker reaching 4 feet in places. The floor 
does not heave. 

llaftr M'axhed Coal Co., mine So. 3 

The underelay varies from 4 inches to 3 feet in thickness. It is underlain by 
sandy li meat one. The clay becomes soft and muddy when wet but does not 
heave. 

Chemical Character op Coals 

Tabic 9 shows the chemical character of coal No. 6 in Franklin 
and Williamson counties as determined from samples collected for the 
Illinois Coal Mining Investigations during 1912. The tables are re- 
produced from Bulletin 29 of the State Geological Survey. 4 

If a comparison with analyses of other coals in the State is de- 
sired the reader is requested to refer to Table 10 and to Plate VII. 
It is apparent from the tables that coal No. G in District VI is char- 
acterized by relatively low moisture and sulphur. In the former re- 
spect it is second only to coal No. 5 in Saline County, and its sulphur 
content is but slightly higher than that of coal No. 2 of Jackson 
County. Thus it ranks among the best coals of the State. 

♦Parr, S. W. Purchase and aale of Illinois coal od specification : 111. State Oeol. 8ur*ej 
Bull. 29, p. 63. 1914. 
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Table 9 — Average analytical and heat values of coal No. 6 for separate mines it 

Franklin and Williamson counties 



Franklin County 



* 



77 u3$ 

Coal'* 



Co-op 
No. 



50 



51 



52 



53 



56 



57 



58 



Aver- 
age 



Moist- 
ure 



Volatile 
matter 



Fixed 
carbon 



Ash 



Sul- 
phur 



CO, 



B. t. u. 



9.34 
Dry 

10.28 
Dry 

6.77 
Dry 

10.18 
Dry 

8.10 
Dry 

9.67 
Dry 

8.93 
Dry 

9.04 
Dry 



34.84 
38.42 

33.42 
37.26 

38.35 
41.14 

32.78 
36.50 

36.30 
39.50 

35.69 
32.24 

34.51 
37.89 

34.62 
38.06 



48.03 
52.99 

49.05 
54.66 

44.62 
47.85 

48.88 
54.41 

45.34 
49.34 

49.55 
54.86 

48.80 
53.59 

47.78 
52.53 



7.79 
8.59 

7.25 
8.08 

10.26 
11.00 

8.16 
9.09 

10.26 
11.16 

8.54 
9.45 

7.76 
8.52 

8.56 
9.41 



1.04 
1.15 

1.18 
1.32 

3.13 
3.36 

.64 
.71 

2.51 
2.73 

.95 
1.05 

.74 

.81 

1.45 
1.59 



.38 
.42 

.10 
.11 

.91 
.98 

.61 
.68 

.74 
.80 

.32 
.35 

.36 
.40 

.44 
.48 



12004 
13241 

11890 
13252 

11875 
12737 

11661 
12983 

11826 
12758 

11756 
13015 

11937 
13108 

11837 
13013 



14631: 



14562 



14554 ■ 



r 



14419 t 



14601 



14529 



14463 



14538 



"Williamson County 



59 


10.47 


32.99 


47.27 


9.27 


1.52 


.38 


11630 


14684 




Dry 


36.85 


52.80 


10.35 


1.70 


.43 


12990 




60 


8.22 


34.00 


48.79 


8.99 


2.16 


.33 


11959 


14660 




Dry 


37.04 


53.16 


9.80 


2.35 


.36 


13030 




61 


9.27 


33.83 


49.70 


7.20 


1.37 


.13 


12127 


14671 




Dry 


37.2S 


54.78 


7.94 


1.51 


.14 


13366 




62 


9.13 


33.09 


49.94 


7.84 


1.17 


.22 


12028 


14637 




Dry 


36.42 


54.95 


8.63 


1.29 


.24 


13236 




63 


9.47 


33.45 


48.13 


8.95 


1.94 


.36 


11852 


14730 




Dry 


36.96 


53.16 


9.88 


2.14 


.40 


13092 




64 


9.34 


32.77 


49.48 


8.41 


.92 


.52 


11872 


14577 




Dry 


36.15 


54.58 


9.27 


1.01 


.57 


13095 




65 


9.31 


33.52 


48.98 


8.19 


1.70 


.13 


11919 


14627 




Drv , 

1 


36.96 


54.01 


9.03 


1.88 


.14 


13143 




Aver- 


9.31 


33.38 


48.90 


8.41 


1.54 


.36 


11913 


14655 


age j 


Dry 


36.81 


53.92 


\ 9.27 


y 1JQ 


v .40 


^ 13136 


i 
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In order to compare the heating quality of this coal with that of 
the other coals of the State, Table 10 showing the average and extreme 

Table 10. — Comparative heating values of the various Illinois coals 

(Data after Parr) 



Dis- 
trict 



6 



8 



8 



Coal bed 



Condition 



British thermal units 



I Minimum 



La Salle, No. 2 As ree'd ] 

Dry | 

Murphysboro, No. 2 As recM 

Dry i 

Rock Island, No. 1 As rec 'd . 

Dry 

Springfield- Peoria, No. 5. . . As ree'd 

Dry 

Harrisburg, No. 5 As rec M 

1 Drv 
Franklin, Williamson, an«l 

Perry, No. f> As rec M 

Dry I 

Belleville, No. 6 As rec M 

Dry 

Danville, No. 6 As rec M 

Dry 



Danville, No. 7 



As recM 
Dry 



10,391 
12,587 

12,260 
13,505 

10,366 
12,548 

10,230 
11,995 

12,053 
12,784 

11,335 
12,583 

10,438 
12,150 

10,508 
12,449 



• • •• • 



Maximum i Average 



11,435 
13,408 

12,651 
14,044 

10,880 
12,737 

10,951 
12,700 

12.550 
13,490 

12,127 
13,366 

11,207 
12,801 

11,228 
12,925 



10,981 
13,101 

12,488 
13,765 

11,036 
12,753 

10,514 
12,384 

12,276 
13,165 

11,823 
13,023 

10,847 
12,406 

10,920 
12,764 

11,151 
! 12,807 



values for the coals of the 9 different districts is inserted. (See also 
Plate VII.) 



Table 11. — Average of 24 proximate analyms of coal So. '* from Saline County 



Condition 



As received 
Dry coal 




Volatile 
matter 



Fixed 
carbon 



35.44 
38.08 



i 



49.06 
52.70 



Ash 

8.58 
9.22 



Sul- 
phur 

3.76 
4.04 



TO, It. t u. 



.39 
.42 



12,314 
13,229 



•P»rr. 8. W., Par chant and *ale of Illinois coal on »|»<Tin>atlon : 111. Stat* G>ol. Sur- 
vey Bull. 20, p. 62, 1014. 
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The chemical characteristics of coal No. 5 in this general region 
will be discussed in greater detail in the report on District V. Table 
11 is an average analysis 5 of 24 samples collected from 6 mines in 
Saline County showing the chemical character of coal No. 5 in the 
adjacent district. 

An analysis of coal No. 5 in District VI has been made by Prof. 
S. W. Parr from a sample collected from the mine at Spillertown in 
1908. It is the only mine within the district that has operated in this 
bed since the investigations in this part of the State were started. 

Table 12. — Analysis of coal No. 5 from mine of Spillertown Coal Co. 



Condition 


Moisture 


Volatile 
matter 


Fixed 
carbon 


Ash 


Sul- 
phur 


B.t.u. 


As received 
Dry coal 


6.29 

• • • • 


46.99 
50.12 


36.72 
39.20 


10.00 
10.68 


3.61 
3.86 


152,251 

13,073 



Coal Resources 

The resources of coal No. 6 in District VI have been estimated 
with considerable care (Table 13). Contours were drawn showing the 
distribution of the various thicknesses of the bed, the contour interval 
being 6 inches. These areas were measured by the aid of the plani- 
meter for each township and checked with the total area of each town- 
ship. Areas of the same thickness were then assembled (column 2) 
and the total of these areas cheeked with the total area of the county 
or of the area in the county underlain by the coal (column 1) ; these 
figures are shown in column 3. The proportion of each of these areas 
to the area of the county or the area of the county underlain by coal 
No. 6 (Williamson County) is shown in column 4. In estimating the 
tonnage the coal was assumed to have an average specific gravity of 
1.3, which is equivalent to an average of 1,770 tons per acre foot or 
1,132,800 tons per mile foot. The tonnage per foot for each area as 
shown in column 3 is then readily computed and appears in column 5. 
In estimating the total tonnage for each area the figures of per-foot 
tonnage (column 5) were multiplied by a figure representing gen- 
erally 3 inches less than the average thickness shown in column 2 ; that 
is, if the average is 72 to 78 inches 6 feet is taken as the factor. Where 
a single average figure is given in column 2 that amount reduced to 
feet is used as a factor 4 for 48 inches, 6 for 72 to 78 inches, and 6% 
for 78 to 84 inches. The amount of the original tonnage per areas as 
well as for counties and for the district is shown in column 7. The 
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total production is taken from figures shown in Table 1 and is indi- 
cated in column 8 of Table 13. From the Williamson County total 
400,000 tons arc subtracted. This quantity is a rough estimate of the 
amount of No. 5 coal mined in the county since 1881, based on a pro- 
duction of 131,000 tons since 1900 (Table 1), and the remainder repre- 
sents the total production of No. 6 coal from the same date. The per- 
centage of recovery (column 9) is based upon figures presented in a 
previous report. 6 Where an average recovery of 57 per cent is indi- 
cate for mines operating under the panel system and 56 per cent 
under the room-and-pillar system. As but few mines operate under 
the former system the lower percentage of recovery is probably nearer 
the general average. On the basis of a recovery of 56 per cent of the 
seam the total product and the total amount rendered unminable is 
determined and is shown in column 10. The percentage of this amount 
relative to the original total is indicated in column 11. The total 
amount remaining as shown in column 12 can be readily determined. 
The last column represents the total amount of coal that may event- 
ually be gained on the basis of a 56 per cent recovery of the original 
total tonnage. 

To make more than a rough estimate the longevity of coal No. 6 
in District VI is very impracticable for obvious reasons. At the pres- 
ent rate of production the available coal (4,890 million tons) should 
last about 300 years. This figure is, however, of very little value be- 
cause of at least two variables — the rate of increase (or decrease) of 
production, and the possible variation in the percentage of coal recov- 
ered. Concerning the rate of increase of production it is significant 
that present developments are in areas where the coal is thick, and 
consequently the thickest and most cheaply mined coal will be gained 
first. When the average thickness of the coal mined is no greater than 
the average thickness of the coal in other parts of Illinois cheapness 
of production will no longer be an especial incentive for the develop- 
ment of new property in District VI. The fact that companies now 
operating in the district have control of nearly all the best coal land 
is an indication that the rate of increase so far as it depends upon new 
mines is possibly near its greatest height. The percentage of coal re- 
covered may increase or decrease. It seems to be true that the thicker 
the coal the thicker the upper bench which is commonly left for roof, 
and that where the coal is thickest there is greater necessity for leav- 
ing the roof coal. It is possible, therefore, that the thinner coal in 
the east and north parts of the district will require less amount of the 

•Andron, 8. O . Coal mining in Illinois: 111. Coal Mining Investigations Hull. 13. pp. 76 
and 88. 1015. 
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upper bench to be left and thus permit a larger percentage of recov- 
ery. On the other hand the higher marketable qualities of the coal 
when only that part of the bed above the "blue band" is recovered 
will possibly be an inducement for leaving the lower bench, a practice 
which would decrease materially the percentage of recovery. 
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